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Abstract
Aneurysmal subarachnoid hemorrhage (aSAH) is a type of stroke that affects women and men with a
mean age of 50 years. Return to work (RTW) has been cited as a strategic goal of patients after injury,
however, success rates are low in multiple studies. Illness perception is known to impede recovery after
illness in older adults, yet its role after injury in the aSAH population has not been evaluated. The purpose
of this study was to investigate the role of illness perception in RTW after aSAH. This study used mixed
methods with a cross sectional design to assess work status at 1-2 years post injury. Participants were
recruited at one hospital setting via mailed invitations. Participants were screened over the telephone for
eligibility using the Telephone Interview for Cognitive Status test. Consent was obtained for chart review
and to participate in the study. One hundred and thirty four participants were asked to complete two
questionnaires: the Brief Illness Perception Questionnaire (BIPQ) and the Functional Status Questionnaire.
Data analysis was accomplished using bivariate analysis, t-tests, chi square analysis, correlation and
binary logistic regression depending on the outcome of RTW as a dichotomous or continuous variable.
Kaplan-Meier analysis was used to estimate cumulative RTW. There was a moderate negative correlation
between illness perception and RTW. Illness perception was found to significantly predict RTW. The model
correctly predicted RTW 62.7% of the time and accounted for 12.4% of the variance in RTW. Further post
hoc analysis found that 2 subcategories of the BIPQ (consequences and concern) and marital status
improved the prediction model. This study addressed a gap in the literature regarding work status after
aSAH and has provided direction for further investigation. Addressing issues surrounding patients'
perception of illness, in particular the consequences associated with aSAH and concerns surrounding it,
may serve as an important conduit to removing barriers to RTW. Recognition of these barriers to RTW in
assessing a person's illness perception may be the key to the development of interventions in the
recovery process.
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ABSTRACT

RETURN TO WORK AFTER ANEURYSMAL SUBARACHNOID HEMORRHAGE:
THE MEDIATING ROLE OF ILLNESS PERCEPTION
Catherine C. Harris
Dissertation Supervisor Therese S. Richmond
Aneurysmal subarachnoid hemorrhage (aSAH) is a type of stroke that affects
women and men with a mean age of 50 years. Return to work (RTW) has been cited as a
strategic goal of patients after injury, however, success rates are low in multiple studies.
Illness perception is known to impede recovery after illness in older adults, yet its role
after injury in the aSAH population has not been evaluated. The purpose of this study
was to investigate the role of illness perception in RTW after aSAH. This study used
mixed methods with a cross sectional design to assess work status at 1-2 years post
injury. Participants were recruited at one hospital setting via mailed invitations.
Participants were screened over the telephone for eligibility using the Telephone
Interview for Cognitive Status test. Consent was obtained for chart review and to
participate in the study. One hundred and thirty four participants were asked to complete
two questionnaires: the Brief Illness Perception Questionnaire (BIPQ) and the Functional
Status Questionnaire. Data analysis was accomplished using bivariate analysis, t-tests,
chi square analysis, correlation and binary logistic regression depending on the outcome
of RTW as a dichotomous or continuous variable. Kaplan-Meier analysis was used to
estimate cumulative RTW. There was a moderate negative correlation between illness
perception and RTW. Illness perception was found to significantly predict RTW. The
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model correctly predicted RTW 62.7% of the time and accounted for 12.4% of the
variance in RTW. Further post hoc analysis found that 2 subcategories of the BIPQ
(consequences and concern) and marital status improved the prediction model. This
study addressed a gap in the literature regarding work status after aSAH and has provided
direction for further investigation. Addressing issues surrounding patients’ perception of
illness, in particular the consequences associated with aSAH and concerns surrounding it,
may serve as an important conduit to removing barriers to RTW. Recognition of these
barriers to RTW in assessing a person’s illness perception may be the key to the
development of interventions in the recovery process.
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CHAPTER I
INTRODUCTION AND PURPOSE OF THE STUDY

Aneurysmal Subarachnoid Hemorrhage and Return to Work
Aneurysmal subarachnoid hemorrhage (aSAH) is a type of stroke caused by the
sudden rupture of a cerebral aneurysm affecting women and men of all ages with a mean
age of 50 years (Manno, 2004). Over 30,000 new cases of aSAH are treated each year in
the United States (Manno, 2004; Suarez, Tarr, & Selman, 2006). Although mortality
rates associated with aSAH are reported as high as 30% prior to reaching medical care
(Cesarini, Hardemark, & Persson, 1999), case fatalities in the hospital have declined over
the last two decades presumably due to better surgical techniques and medical
management (Hop, Rinkel, Algra, & van Gijn, 1997; Ingall, Whisnant, Wiebers, &
O'Fallon, 1989). Patients who survive the initial injury of aSAH are reported to have
physical impairments in less than 10% of cases within one year (Stegen & Freckmann,
1991) and are anticipated to make a complete recovery.

Despite technological advances in the treatment of aSAH and expectations of
recovery, little progress has been made in enhancing the quality of survival, as patients
report a litany of psychological complaints in the aftermath of injury. These complaints
are conjectured to impede recovery and exert negative effects on outcomes including
return to work. Return to work (RTW) occurs in less than half of this patient population
although they are physically capable of doing so (Carter, Buckley, Ferraro, Rordorf, &
Ogilvy, 2000; Hackett & Anderson, 2000; Nishino et al., 1999; Stegen & Freckmann,
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1991; Wermer, Kool, Albrecht, Rinkel, & Aneurysm Screening after Treatment for
Ruptured Aneurysms Study Group, 2007). The physical, psychological, social, financial
and economic consequences associated with loss of productivity after aSAH are
staggering and reported to cost billions of dollars each year (Rosamond et al., 2008).
With an increasing prevalence of survivors of working age after aSAH, the ability to
RTW has gained significant importance as an area for further research.

In many studies, less than 50% of patients actually RTW after aSAH (Fertl et al.,
1999; Hop, Rinkel, Algra, & van Gijn, 2001; Kirkness et al., 2002; Powell, Kitchen,
Heslin, & Greenwood, 2004). Additionally, RTW occurs on average nine months after
injury (Fertl et al., 1999; Hop et al., 2001; Kirkness et al., 2002; Powell et al., 2004) and
many patients are unable to RTW even years after injury (Carter et al., 2000; Nishino et
al., 1999; Ogden, Utley, & Mee, 1997; Wermer et al., 2007). Failure to RTW after
recovery from illness is associated with negative health outcomes such as increased
cardiac disease, depression and higher rates of mortality (Gallo et al., 2006) and social
consequences such as isolation and poor coping ability (Brown, Gilmour, & Macdonald,
2006; Leidner, 2006; Wermer et al., 2007).

Reasons that patients fail to RTW are largely unknown. In the traumatic brain
injury literature, severity of injury (Black-Schaffer & Osberg, 1990; Hofgren, Bjorkdahl,
Esbjornsson, & Sunnerhagen, 2007; Howard, Till, Toole, Matthews, & Truscott, 1985;
Wozniak et al., 1999), motor deficits (Howard et al., 1985; Hseih & Lee, 1997; Neau et
al., 1998; Smolkin & Cohen, 1974) and cognition (Hofgren et al., 2007; Saeki &
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Hachisuka, 2004; Smolkin & Cohen, 1974; Vestling, Tufvesson, & Iwarsson, 2003) such
as attention processing, verbal/visual memory and executive functioning impede RTW.
While these variables have also been found to be pertinent to the aSAH population they
fail to predict RTW in the majority of patients. Severity of injury using the Hunt and
Hess (HH) scale (Appendix A) continues to be the most widely reported measure in the
literature. The HH scale was originally designed and validated to predict mortality;
however the scale is used frequently to stratify patients into categories of mild, moderate
and severe injury. This stratification allows clinicians and researchers to provide rapid
and pertinent information about risks, the course of the disease process and expectations
of a timeline of recovery to patients and families. Some psychological complaints of
patients span all grades of severity, such as depression and anxiety (Morris, Wilson, &
Dunn, 2004), however, progressive decreases in cognitive function, quality of life (Hop et
al., 2001; Kim, Haney, & Van Ginhoven, 2005; Wermer et al., 2007) and RTW (Carter et
al., 2000; Nishino et al., 1999) are found as severity of the injury increases.

Failure to RTW has been conjectured to be caused by residual psychological
symptoms such as fatigue, personality and behavioral changes (Deruty, Pelissou-Guyotat,
Mottolese, & Amat, 1994; Lindberg, Angquist, Fodstad, Fugl-Meyer, & Fugl-Meyer,
1992; Maurice-Williams, Willison, & Hatfield, 1991; Ogden, Levin, & Mee, 1990) and
poor coping skills (Ljunggren, Sonesson, Saveland, & Brandt, 1985; Tomberg et al.,
2001). Other factors such as education, occupation, social support, and co-morbidities
(Shipley & Newman, 1993) also affect RTW (Fries & Bellamy, 1991). However, there
does not seem to be one variable or combination of variables that explains the variance in
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RTW. Every person is affected differently after aSAH, which makes RTW difficult to
predict. Each case of aSAH is uniquely situated in personal, social and environmental
circumstances that influence various outcomes.

Illness Perception
Illness perception has emerged in the literature as predictor of recovery and is
thought to mediate the relationship between illness or a disease state and outcomes (Jang,
Bergman, Schonfeld, & Molinari, 2007; Pinquart, 2001). Illness perception is defined as
an individual’s identification of the attributes of illness and reflects the perspective,
understanding and interpretation of his or her own health states. A person’s perception of
his or her illness can be critically important to recovery and can influence outcomes
(Connelly, Smith, Philbrick, & Kaiser, 1991; Evangelista, Kagawa-Singer, & Dracup,
2001; Idler & Benyamini, 1997). As a result, there has been a large increase of studies on
the topic. Illness perception is a strong predictor of RTW in patients after a myocardial
infarction (Byrne, 1982) and explains more variance in disability than disease related
variables in rheumatoid arthritis (Flor & Turk, 1988). A positive illness perception is
strongly associated with increases in RTW in patients with low back pain (Schulz &
Williamson, 1993; van der Giezen, Bouter, & Nijhuis, 2000; Vendrig, 1999), while in
studies of musculoskeletal disorders, a negative illness perception predicts a decrease in
RTW (Atroshi et al., 2002; Reiso et al., 2003; Tate, Yassi, & Cooper, 1999; van der
Giezen et al., 2000; Vendrig, 1999).
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Illness perception is a theoretical construct used to describe an individual’s
cognitive and emotional representation of their illnesses based on the Self-Regulation
Model by Leventhal and colleagues (1984). Illness perception incorporates a person’s
perception of the impact of illness and of disease severity and is reflected in a person’s
coping strategies and behaviors. Illness perception is an important element to investigate
because it represents how a person understands his/her situation in an individual context.
A person’s perception of the illness experience may define or enhance a response to the
disease regardless of other associated sequelae. A measure of illness perception can
provide clinicians a subjective assessment of the impact of the disease on the individual
and an understanding of that person’s interpretation of what has occurred to him or her.
The patient’s views of illness provides for a better understanding of responses to illness
and potential treatments than an anticipated clinical course or clinician opinion.

Illness perception based on the self-regulatory model includes the person labeling
the disease and identifying its associated symptoms; generating ideas about how the
disease occurred; developing a notion of the short and long term effects of the disease
including social, economic and emotional consequences; determining the duration of the
disease, whether it is a chronic disease, acute or will have cyclical effects; and evaluating
the amount of control he or she has or providers of medical care can offer to influence the
course of illness (Leventhal, Nerenz, & Steele, 1984). Differences in the dimensions of
an illness perception have been found to predict various outcomes such as RTW and
quality of life (Miglioretti, Mazzini, Oggioni, Testa, & Monaco, 2008). Illness perception
has shown significant potential to explain variance found among outcomes in various
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disease states. However, the mediating potential of illness perception in aSAH outcomes,
in particular RTW, remains completely unexplored.

Summary
Nurses and other healthcare professionals can play an important role in assisting
patients after aSAH to RTW through screening and interventions. However, programs
can only be developed and implemented when there is a solid understanding of the issues,
specifically how some people manage to successfully RTW versus others who are unable
to RTW. With little available research in aSAH patients and current medical treatments
being limited, it is important to explore variables that mediate the relationship between
aSAH and RTW. Investigating illness perception in patients after aSAH may help to
explain variability in RTW. Understanding illness perception may be a powerful way to
capture the patient’s perspective of the burden of aSAH sequelae without having to
speculate which variables are the most important for RTW. However, illness perception
has not been investigated in the aSAH literature, nor has it been evaluated in relation to
RTW despite the potential influence on patient outcomes. This is a major gap in the
literature that is being redressed. It is important to first understand the relationship
between illness perception and RTW before any intervention strategies can be designed,
tested, and implemented. By understanding how some people successfully manage to
RTW will help in the development of interventions to assist others who are struggling to
RTW.
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This study addresses a critical public health issue regarding loss productivity in
the workplace after illness. Without the knowledge of the issues and resources to assist
patients to transition from major illness back into society, otherwise productive members
of the workforce are unable to RTW. There may be many barriers to RTW that can be
resolved if healthcare providers and legislators are aware of the problems. This study
describes one of these barriers using illness perception to explain variance in RTW. This
study also provides information regarding work outcomes in this patient population
which has not been sufficiently evaluated.

Purpose of the Study
The purpose of this current study was to evaluate RTW outcomes in patients 1-2
years after aSAH. In addition this study investigated the relationship between the
variables severity of illness and illness perception and RTW after aSAH and sought to
answer the following questions: Is there an association between severity of injury and
illness perception 1-2 years after aSAH? Is there an association between severity of
injury and RTW 1-2 years after aSAH? Is there an association between illness perception
and RTW 1-2 years after aSAH? What is the effect of illness perception on the
relationship between severity of injury and RTW 1-2 years after aSAH? The hypothesis
was that illness perception would mediate the association between the severity of injury
and RTW and should capture a significant amount of variance in the model. A secondary
aim of this current study was to gain an understanding of how aSAH affects the patient’s
life after hospitalization. This aim sought insightful information about the transition from
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hospitalization to resumption of everyday life activities that could affect various
outcomes, including RTW.

Definition of Terms
Aneurysmal subarachnoid hemorrhage: A hemorrhagic stroke caused by the rupture of a
cerebral aneurysm.

Return to work: The resumption of productive activities identified by the individual as
work measured by the Functional Status Questionnaire and two questions designed to
assess change in employment and change in hours of work from pre-injury levels. The
post-injury responses were compared to pre-injury responses and categorized into three
outcomes: resumption of the same pre-injury activity, a change in activity or
unemployment.

Illness perception: The conditional interpretation of one’s own health status in a given
individual context using 5 themes: identity, timeline, cause, consequences, control/cure
(Leventhal et al., 1984) measured by the Brief Illness Perception Questionnaire
(Appendix B).

Severity of injury: The score given to each individual on admission to the hospital to
quantify severity of injury measured by the HH scale.

9
Covariates: Education, pre injury occupation, social support, time, comorbidities,
hospital variables including the aneurysm size and location of aneurysm and
psychological variables including anxiety and depression. Education and pre injury
occupation were obtained via patient telephone interview. Interview questions asked the
participant to report highest achieved level of education. The pre-injury occupation
question classified each person’s activity into 3 categories by work sector as modified
from the U.S. Standard Occupational Classification form (Appendix C). The
psychological and social support variables were measured using the mental health
component and the social scale component of the Functional Status Questionnaire
(Appendix D). Time was measured from the first day of hospitalization until the day of
the interview. Comorbidities were measured through chart review using the modified
Charlson Comorbidity Index (Appendix E). Hospital variables were reported through a
chart review.

Other variables: Physical and cognitive functioning is being able to live independently
and was measured by the modified Rankin scale (mRS) (Appendix F) and the Telephone
Interview for Cognitive Status (TICS) (Appendix G).

Qualitative questions: Three semi-structured interview questions used to garner more
information from participants on their perception of how their illness has affected their
lives and RTW (Appendix H).
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CHAPTER II
LITERATURE REVIEW
Introduction

Return to work after aSAH is a major health concern because of the physical,
psychosocial and financial consequences associated with loss of productivity. A body of
evidence suggests that failure to RTW after illness potentiates symptoms and is
associated with impaired immune function, coronary heart disease and higher risks of
mortality by increasing the rates of myocardial infarction and ischemic stroke (Gallo et
al., 2006). Severity of injury after aSAH is known to affect RTW, however there is
significant variability among studies. Illness perception influences RTW after myocardial
infarction (Petrie, Weinman, Sharpe, & Buckley, 1996) and in musculoskeletal disorders
(Bergman, Jacobsson, Herrstrom, & Petersson, 2004; Reiso et al., 2003; Tate et al., 1999;
van der Giezen et al., 2000; Vendrig, 1999) and is considered a major determinant of
RTW. Individuals who harbor a negative illness perception are at increased risk for
failure to RTW (Atroshi et al., 2002; Reiso et al., 2003; Tate et al., 1999; van der Giezen
et al., 2000; Vendrig, 1999) and subsequently the consequences associated with failure to
RTW. Conversely, individuals who have a positive perception of their illness have
higher rates of RTW (Schulz & Williamson, 1993; van der Giezen et al., 2000; Vendrig,
1999). The question that remains unanswered, however, is: can an illness perception
determine RTW in spite of severity of injury? The hypothesis of the study stated that an
illness perception would mediate the relationship between severity of injury and RTW
and would provide an explanation for a large amount of variance seen in rates of RTW.
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Therefore the purpose of this current study was to examine the relationships among the
variables severity of injury, illness perception and RTW.

Not all patients who fail to RTW have a negative illness perception. Many
patients after aSAH will re-evaluate their priorities in life and use the time during and
after recovery to pursue other opportunities besides work. Some patients will display
signs of an optimal recovery that parallel the benefits of work such as participation in
society, independence in daily living and a sense of belonging (Leidner, 2006). In
addition, not all patients with a negative illness perception will fail to RTW. The purpose
of this current study was to gain an understanding for reasons why individuals fail to
RTW after aSAH. The primary hypothesis of this current study was that although
severity of injury from aSAH would be associated with RTW, there is another variable
that is mediating this association. Illness perception, which has been found to be a
predictor of RTW in other disease states, could explain the wide variability seen in the
relationship between aSAH and RTW.

Conceptual Framework
This study was guided by the theoretical work of Leventhal’s (1984) selfregulatory model, which illuminates the concept of illness perception. The selfregulatory model is based on the early work of Leventhal and colleagues in the 1960s and
1970s on the ability of fear messages in an acute situation to lead to health promoting
actions. Through semi-structured interviews and experiments Leventhal found that both
cognitive and emotional types of information were needed to influence attitudes and
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actions beyond fear. He designed studies to further understand what type of adaptation
and coping efforts were needed in the face of chronic illness to develop the selfregulatory model. The self-regulatory model has become prominent in research and is
also well known as the common sense model. The model is based on the premise that
individuals have a natural desire to understand their illness. Understanding allows the
individual to cope with the situation and adjust to the new role of patient or to try to
regain a state of normal health.

When confronted by a health threat, a person will interpret the events that affect
them and construct responses to the threat. This interpretation of events is referred to as
the cognitive representation of illness, which also includes a person’s emotional reaction
to the illness threat. Individuals make a simultaneous cognitive and emotional
representation of their illness. The basis of the cognitive representation comes from three
main sources. First and foremost, personal knowledge of the disease and lay information
that has been previously assimilated into the individual’s past memory play a large role in
cognitive representations of illness. Other sources of information about the health threat
come from friends, family, authoritative resources and healthcare providers. Finally, the
person’s own ongoing experience of having the disease is a major component of a
cognitive representation. The information used to create the cognitive representations is
not necessarily scientific or medically validated, but rather is formulated from personal
experience, social influence and interaction with healthcare providers. The person’s
beliefs about illness will then influence coping responses.

13
Leventhal et al. (1984) stressed that it is important to look at the everyday beliefs
of the individual and their procedures for coping rather than attributing responses to a
particular personality type. According to Leventhal personality traits provide little
concrete evidence of predetermined coping strategies. Once an action plan for coping is
established, the individual will appraise the effectiveness of coping responses. The three
stages: the process of creating cognitive representations of illness, coping strategies and
appraisal of coping responses are dynamic and recurring in nature in the acute phase of
the illness and then become progressively assimilated into the person’s everyday life.
The illness perception of an individual is generally described on a continuum as degrees
of being either positive or negative.

The cognitive representations, which enable the individual to understand and
interpret the disease state and to guide coping, are comprised of 5 components: illness
identity, timeline, cause, consequences and cure/control. Illness identity refers to the
person’s conception of what the problem is, labeling the problem and associating signs
and symptoms with the illness or disease state. Cause refers to the individual’s
knowledge about how he or she got the illness or disease state. Consequences are the
perceived effects of the illness or disease state on one’s physical, emotional, social and
economical states. Timeline refers to the individual’s perception of how long the illness
or disease state will last. Finally, control refers to the perception that the individual or
healthcare community can influence the course of the illness or disease state. In an
extensive review of the literature on the structure of illness, Scharloo and Kaptein (1997)
found that despite methodology and terminology, these five dimensions remain consistent
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in representing the perceptions of health and illness. Furthermore, the self regulatory
model has been used in a diverse range of chronic diseases including chronic fatigue
syndrome (Moss-Morris, Petrie, & Weinman, 1996), Addison’s disease (Heijmans,
1999), psoriasis (Fortune, Richards, Main, & Griffiths, 2000), multiple sclerosis
(Vaughan, Morrison, & Miller, 2003), rheumatoid arthritis (Scharloo et al., 1999) and
ischemic stroke (Hillen, Davies, Rudd, Kieselbach, & Wolfe, 2003).

Model
The model for the purpose of this study was represented by the following
diagram:
Illness Perception

Severity of injury

RTW

The relationship between severity of injury and illness perception was the first
relationship to be tested. The assumption was that individuals after aSAH with a higher
severity of injury score would have higher rates of a negative illness perception than
patients with a lower severity of injury score. The second relationship to be tested was
that individuals with a higher severity of injury score would have a lower rate of RTW
than patients with a lower severity of injury score. The third relationship to be tested was
that individuals after aSAH with a negative illness perception would have a significantly
decreased rate of RTW than individuals with a positive illness perception. According to
the model, while the relationship between the severity of injury in aSAH and RTW exists,
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the severity of injury would also influence an illness perception, which will have a
stronger influence on RTW.

Return to Work
Return to work, the resumption of productive activities, is a desirable and a lofty
goal to attain and commonly seen as proof of recovery after ischemic stroke (Alaszewski,
Alaszewski, Potter, & Penhale, 2007). A major assumption behind RTW is that working
individuals who are forced to stop due to a disease or condition would want to RTW.
Therefore, the majority of individuals who fail to RTW must encounter a barrier or
multiple barriers that prevent resumption of work activities.

Failure to RTW is conjectured to be related to residual psychological symptoms
such as fatigue, emotional lability, personality and behavioral changes (Deruty et al.,
1994; Lindberg et al., 1992; Maurice-Williams et al., 1991; Ogden et al., 1990) poor
coping (Ljunggren et al., 1985; Tomberg et al., 2001), and from the effects of
psychological trauma (McKenna, Willison, Phil, Lowe, & Neil-Dwyer, 1989).
Significant factors negatively associated with RTW in ischemic stroke and traumatic
brain injury patients are severity of injury on admission (Black-Schaffer & Osberg, 1990;
Hofgren et al., 2007; Howard et al., 1985; Wozniak et al., 1999); cognition (BlackSchaffer & Osberg, 1990; Hofgren et al., 2007; Hseih & Lee, 1997; Neau et al., 1998;
Saeki, Ogata, Okubo, Takahashi, & Hoshuyama, 1993); motor deficits (Glozier, Hackett,
Parag, Anderson, & Auckland Regional Community Stroke (ARCOS) Study Group,
2008; Hofgren et al., 2007; Saeki et al., 1993; Saeki, Ogata, Okubo, Takahashi, &
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Hoshuyama, 1995; Saeki & Hachisuka, 2004; Wozniak et al., 1999)
1999);; impairments in
activities of daily living (Black
(Black-Schaffer
Schaffer & Osberg, 1990; Howard et al., 1985; Kersten,
Low, Ashburn, George, & McLellan, 2002; Neau et al., 1998)
1998);; increased length of stay in
the hospital (Black-Schaffer
Schaffer & Osberg, 1990; Glozier et al., 2008)
2008);; higher cortical
dysfunction (Saeki
ki et al., 1993; Saeki et al., 1995; Wozniak et al., 1999)
1999);; alcohol use
(Black-Schaffer
Schaffer & Osberg, 1990; Hseih & Lee, 1997)
1997);; and comorbidities (Hseih & Lee,
1997; Varona, Bermejo, Guerra, & Molina, 2004)
2004).. Being able to walk (OR 3.98, CI not
reported), having a white--collar
collar job (OR 2.99, CI not reported) and preserved cognitive
capacity (OR 2.64, CI not reported) were found to be the most important determinants of
RTW after ischemic stroke (Vestling et al., 2003).. A multivariate model designed to
predict RTW after ischemic stroke (Black-Schaffer & Osberg, 1990) found 4 variables
accounted for 42% variance in the model: length of stay ( = -0.462),
0.462), aphasia ( =0.189), discharge Barthel Index ( =0.281) and number of drinks per day (B=-0.012).
(B=
In
traumatic brain injury,
ury, age under 40 years (r=0.2140, p=0.003), severity of injury (r=(r=
0.2540, p=0.002) and total score on the Disability Rating Score (r=0.3438, p=0.000)
correlated with employment status 2 years later (Ponsford, Olver, Curran, & Ng, 1995).
1995)

Even though RTW is a problem after any type of injury to the brain including
ischemic stroke, research indicates that inability to RTW is an unexpected complication
after aSAH, because obvious neurological deficits are absent in the majority of patients
(Bederson et al., 2009).. Hence, RTW has not been widely studied as an outcome of
aSAH. However, several studies have highlighted RTW to be a significant problem with
reports of less than 50% of aSAH patients returning to any type of employment (Carter et
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al., 2000; Hackett & Anderson, 2000; Nishino et al., 1999; Stegen & Freckmann, 1991;
Wermer et al., 2007).

Very few studies of aSAH have included RTW as a primary outcome of interest.
The sparse literature that does exist provides an inconsistent picture with RTW rates
between 18%-100%. McKenna, Willison, Lowe and Neil-Dwyer (1989) reported all 100
of their patients recovered completely by 3 months and subsequently returned to their
place of previous employment. However, the study done by McKenna et al (1989)
appears to be anomalous in the literature, as it is the only study to report successful RTW
in all the patients. The authors divided patients into groups of aSAH with neurological
deficits (who were not evaluated) and those without neurological deficits. There were
only 13 patients in the group without neurological deficits. This group was compared to
a control group of patients who sustained a myocardial infarction. The author then states
once that the “noise” of other life circumstances is extracted from the data; he could find
no evidence of permanent changes in any of the aSAH patient’s cognitive or emotional
life. Unfortunately the author does not elaborate on how the “noise” was removed from
his model, making it difficult to analyze his approach. In addition, the study uses semistructured interviews to interpret the contribution of aSAH to the quality of life and RTW
status of patients. On the other extreme, Kirkness et al (2002) reported disparate findings
with 82% of patients unable to RTW. However, this study evaluated patients at 3 months
after aSAH, which may not be enough time for recovery after injury regardless of the
severity. Wermer et al. (2007) interviewed 610 patients of all degrees of severity at a
mean follow up of 8.9 years and found that RTW on average occurred at 9.4 months
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(95% CI, 7.9-10.9). Interestingly after one year, the rate of RTW does not change
significantly even 5-10 years later, suggesting that if patients do not RTW by one year,
they are at high risk not to do so at all (Powell et al., 2004; Wermer et al., 2007).

In general, however, there seems to be a consensus of RTW in some capacity
around 50-70%. This range can be explained by variations in methodological
approaches. Overall, most of the studies were not designed to examine RTW, so only
simple percentages at time of follow up are provided. Many authors do not make explicit
their method for defining and reporting RTW. Some studies include patients who were
not employed prior to aSAH (Hackett & Anderson, 2000; Hop et al., 2001; Tomberg et
al., 2001) and in other studies student and homemaking duties are not considered work
(Glozier et al., 2008; Hseih & Lee, 1997; Saeki & Hachisuka, 2004). These studies that
did not report student status or homemaking reported the lowest rates of RTW between
53-58%. Several studies included all degrees of severity after aSAH together and
provided a single percentage of RTW (Hackett & Anderson, 2000; Hop et al., 2001;
Tomberg et al., 2001). This method of combining all the patients together inevitably
provides a lower rate of RTW, because very severe grades of patients tend to either live
in institutions or require considerable assistance from their families. Patients with severe
injury (HH 4, 5) tend to have very low rates of RTW (<10%) due to severe cognitive
deficits and functional disability (Dombovy, Drew-Cates, & Serdans, 1998; Yap & Chua,
2002). Patients with mild injury (HH 1, 2) have the highest rates of RTW around 75%
(Carter et al., 2000; Nishino et al., 1999), while patient with moderate injury (HH 3)
report lower rates around 50% (Carter et al., 2000; Nishino et al., 1999).
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Nishino et al (1999) provided one of the only studies in aSAH literature designed
to measure RTW as a primary outcome. The study was based in Japan and included the
patient’s pre-injury occupation into the model. By categorizing patients by their preinjury work sectors, the authors were able to analyze the impact of occupation on postinjury RTW status. Patients were placed into 4 groups post-injury including: resumption
of same job; resumption of work at same company but with fewer hours and/or different
job; resumption of work at a different place of employment; unemployed. This study
showed that women were less likely to RTW (OR 0.36, 95% CI 0.16-0.78) and that RTW
was higher for professionals and engineers (80%) and lowest for professional drivers
(20%) independent of medical and functional variables (p<0.001). Also there was a
marked decline from the overall percentage of patients who RTW from those who
resumed work at the same job or even at the same company. The authors concluded that
social factors must play a significant role in RTW.

This current study defined RTW as the resumption of productive activities that
were subjectively considered by the individual as work. The operational definition of
work in this study included paid labor, supported employment, household activities and
school at 1-2 years after the onset of aSAH. Only patients working prior to aSAH in one
of the above categories were included in the study. Patients were categorized into three
groups post injury to reflect resumption of the same pre-injury activity, a change in
activity or unemployment. The 1-2 year follow up allowed for ample recovery time after
aSAH. Including a broad definition of RTW allowed for the acknowledgement of
competing opportunities. After major illness individuals previously employed may find
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other competing opportunities that fulfill their new conception of themselves such as
returning to school. A person’s new conception of work should not be confused with or
interpreted as a failure to RTW. Therefore, the resumption of an activity meaningful to
the patient served the same purpose as resumption of work. This also serves the purpose
of not intentionally over or under emphasizing the need for public resources for this
patient population such as vocational rehabilitation services, counseling, financial
assistance and medical assistive devices.

Aneurysmal Subarachnoid Hemorrhage
Subarachnoid hemorrhage refers to bleeding in the brain in the subarachnoid
space (Suarez et al., 2006). The cause of bleeding can be either traumatic or
nontraumatic. Nontraumatic subarachnoid hemorrhage is classified as a stroke. The
leading cause of nontraumatic subarachnoid hemorrhage is the rupture of an aneurysm,
called aneurysmal subarachnoid hemorrhage, accounting for over 80% of nontraumatic
cases (Manno, 2004).

Bleeding after aSAH occurs outside the brain tissue and is diffusely distributed by
cerebrospinal fluid. Intraparenchymal hemorrhages occur in less 40% of patients (Hutter
et al., 1999) and are associated with increased severity of injury. Brain damage
associated with aSAH is most likely related to the initial impact and amount of bleeding
in the subarachnoid space, in the brain tissue or in the ventricles at the moment of rupture
or the secondary effects of vasospasm, impairments of cerebrospinal fluid circulation, or
seizures (Hutter, 2000).
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Varying patterns of brain damage after aSAH make it difficult to localize injury to
a specific aneurysm. Studies conducted over the last few decades to find patterns of
alterations in neurobehavior after aSAH concluded that the complex pathophysiology of
aSAH is not well suited for localization studies (Hutter, 2000; Hutter et al., 1999;
Romner et al., 1989; Vilkki, Holst, Ohman, Servo, & Heiskanen, 1989; Vilkki, Holst,
Ohman, Servo, & Heiskanen, 1990). Despite the multitude of attempts up to the 1980s to
describe deficits localized to an aneurysm in a specific location, no study has provided
sufficient evidence of the importance of aneurysm location in the absence of an
intraparenchymal hemorrhage. Early studies of aneurysm location and localization of
brain damage (David, Pertuiset, & Guyot, 1968; Nystrom & Schmidbauer, 1973; Walton,
1953) were based on the most part on cases studies or unsystematic collections of case
reports (Hutter, 2000). These studies led to the misconception of a psychosis associated
with anterior communicating artery aneurysms. While psychosis does occur in 3% of
aSAH cases (Hutter, 2000), it is not associated exclusively or predominately with anterior
communicating artery aneurysms. Alterations in behavior, personality or psychological
functioning occur irrespective of aneurysm location.

The severity of injury after aSAH is directly related to the amount of bleeding that
occurs and its mass effect on the brain, which produce clinical symptoms (Hunt & Hess,
1968). Severity of injury is a known predictor of mortality (Rosen & Macdonald, 2004)
and is frequently used as a predictor of functional and cognitive morbidity and outcomes
such as quality of life (Kim et al., 2005) and RTW (Carter et al., 2000; Cedzich & Roth,
2005; Nishino et al., 1999). The current study only included patients who had a stroke
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from the rupture of an aneurysm and used severity of injury to categorize the patients into
two groups, mild or moderate injury using a clinical scale described below.

Severity of Injury
Severity of injury from a ruptured aneurysm is based on clinical assessments
using either the Hunt and Hess (HH) scale or the World Federation of Neurological
Surgeons scale (Appendix I). Both the HH (Hunt & Hess, 1968) and World Federation
of Neurological Surgeons (Drake, 1988) scales use a person’s level of consciousness and
the presence of neurological symptoms as an indicator of severity. The HH scale
originally was validated with death as the only endpoint (Rosen & Macdonald, 2004).
However, neurosurgeons use the HH scale upon admission to quickly decide treatment
options and to provide a prognosis to family members. The widespread use of the HH
scale by clinicians to prognosticate future morbidities led researchers to investigate its
ability to predict outcomes aside from death.

The utility of the HH scale is its ability to recognize the critical importance of
level of consciousness upon presentation (Rosen & Macdonald, 2005). Level of
consciousness implicitly takes into account the presence of other clinical variables such
as the presence of hydrocephalus, intraparenchymal clots and intraventricular
hemorrhages which are known to affect morbidity and mortality (Claassen et al., 2002;
Claassen et al., 2004; Hijdra, van Gijn, Nagelkerke, Vermeulen, & van Crevel, 1988;
Kim et al., 2005; Kramer et al., 2008; Rosengart, Schultheiss, Tolentino, & Macdonald,
2007). The HH scale has been criticized for being too subjective (Cedzich & Roth,
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2005), and discrimination between mild grades (HH 1, 2) is poor (k=0.25) (Rosen &
Macdonald, 2005). However it continues to be used a predictor of various types of
outcomes because it is simple and accessible to use. Kim (2005) used the HH scale to
evaluate functional and cognitive outcomes and quality of life at 3 and 12 months using
the Barthel Index, the Glasgow Outcome Score, the National Institutes of Health Stroke
Scale, the modified Rankin scale (mRS), the Mini Mental Status Exam and the SF-36.
This study reported two main pertinent findings. First, by 3 months almost 90% of all the
patients in the study attained the best score on the Glasgow Outcome Score, the mRS, the
Barthel Index and the National Institutes of Health Stroke Scale, which supports the
earlier statement that after aSAH patients have few physical neurological deficits and all
of these instruments are have limited capability of providing new information. Secondly,
the study found significant variability in the Mini Mental Status Examination and quality
of life, which was measured by the SF-36 when the patients were divided into severity of
injury based on the HH scale. The authors found progressive decreases in the average
scores on the SF-36 (p=0.003) and the Mini Mental Status Examination (p<0.001) for
those patients with moderate to severe injury (HH 3, 4) as compared to those with mild
injury (HH1, 2). It appears that residual cognitive deficits may be more directly
influenced by severity of injury as measured by the HH scale.

In the United States the HH scale is used most frequently and it will be the only
one used in this study. The vast majority of patients (>90%) who come into the hospital is
classified as HH 1-3. These patients have a low mortality rate of 1.7% and are expected
to attain a good recovery as defined as a mRS of 0-2 (Rordorf, Ogilvy, Gress, Crowell, &
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Choi, 1997). Due to the poor discrimination of the HH scale between HH 1 and HH 2,
patients in this study were divided into dichotomous groups. Group 1 included patients
classified as mild injury, HH 1, 2 and Group 2 included patients classified as moderate
injury HH 3. Patients classified as HH 3 had a decreased level of consciousness upon
admission, which necessitated the placement of an external ventricular device for
drainage of obstructed cerebrospinal fluid. The difference between HH 1 and 2 was the
presence of a cranial nerve palsy, but did not include a change in mental status or
additional procedures.

Severity of Injury and Return to Work
Although several studies found correlations between severity of injury and RTW
at one year after aSAH, others have not. Nishino (1999) found rates for RTW were
significantly higher in patients with mild injury correlating to a HH 1, 2 (p=0.015).
Carter (2000) also found significantly higher rates of RTW in patients with a HH grade 1,
2 (OR 1.7, 95% CI 0.3-8) compared to HH grade 3 (OR 10.3, 95% CI 3.1-34.7). The
overall rate of RTW was 67% for the group. In contrast, Cedzich and Roth (2004) found
no correlation between HH and RTW at one year after aSAH. Cedzich and Roth (2004)
divided the data into 5 separate HH categories. However with only 87 participants the
number of participants in each grade may have lacked enough power to produce
significant results. Furthermore, the studies conducted by Nishino (1999) and Carter
(2000) had more participants, 193 and 246 respectively and the grades were
dichotomized into mild (HH 1, 2) and severe (HH 3,4). The conflicting results of these
studies may also suggest that another variable could account for the variation in RTW.

25
Illness Perception
Illness perception is patients’ perspectives, understanding and interpretation of
their own health states. Illness perception reflects patient identification of the attributes
of wellness versus problems of being sick and they are an important determinant of a
person’s ability to function in social roles, occupational and physical activities and
interpersonal interactions (Connelly et al., 1991). The utility in using illness perception is
multifold because it can be simple to measure and it provides a comprehensive subjective
assessment of the patient’s condition or how it is self-perceived.

Perceptions are associated with physical (r=0.34) and psychological (r=0.34)
recovery from medical events (Pinquart, 2001; Rajeswari, Muniyandi, Balasubramanian,
& Narayanan, 2005; Scharloo et al., 2000) and can predict mortality (OR 1.5-3.0) in
elderly patients (Idler & Benyamini, 1997; Jang et al., 2007; Mossey & Shapiro, 1982).
Evidence of perception as a useful predictor comes from studies in musculoskeletal
disorders (Bergman et al., 2004; Reiso et al., 2003; Tate et al., 1999; van der Giezen et
al., 2000; Vendrig, 1999). Bergman et al (2004) found that perception could predict the
development of chronic pain and they were sensitive to changes in pain status over time.
The baseline perception in this study was able to predict chronic pain 3 years later (OR
1.26, 95% CI 1.16-1.38, p<0.05). These findings suggest that resources could be used to
target groups with a negative perception. Following ischemic stroke, patients with a
negative perception of health at baseline were more likely to be disabled at 1 year (OR
6.29, 95% CI 2.26-17.52) controlling for physical and mental functioning (Hillen et al.,
2003). The risk of ischemic stroke recurrence and death also increased over 5 years (HR
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1.72, 95% CI 1.25-2.38). Likewise, in a study of patients after myocardial infarction,
strong associations between baseline psychosocial measures and a patient’s perception
were important determinants of recovery (Gerber, Benyamini, Goldbourt, Drory, & Israel
Study Group on First Acute Myocardial Infarction, 2009; Petrie et al., 1996). Adjusted
odds ratios showed that a poor perception at baseline predicted the following
psychosocial variables years later (mean 12 years): sense of coherence 0.82 (95% CI
0.72-.0.93), social support 0.73 (95% CI 0.64-.0.84), anxiety 1.38 (95% CI 1.21-1.57)
and depression 1.26 (95% CI 1.10-1.45).

A negative perception has been found in several studies to be associated with
increases in measures of depression, stress and worry (Connelly et al., 1991; Degner et
al., 1997; Evangelista et al., 2001). In a study of older residents in assisted living
facilities, a negative perception was identified as a significant risk to depressive
symptoms explaining 8% variance and it mediated the association between chronic
conditions and depressive symptoms (Sobel z value z=3.86, p<0.001) (Jang et al., 2007).
Negative perception may also contribute to a sense of fear or dread that is attributed to
the illness or a disease state and can be debilitating to the point of “psychological
invalidism” (Lipowski, 1970). Furthermore, a negative perception can lead to social
isolation as the person withdraws from society (Kaplan, 1987).

Illness Perception and the Model
In the self-regulatory model, illness perception is presented as a unidirectional
phenomenon in relation to RTW, in spite of the potential of the model to be inherently
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dynamic. A dynamic model would suggest that coping and appraisal of coping strategies
is infinitely ongoing. Indeed following a diagnosis of any health condition, the model
states that the individual first deals with the perceived reality of the illness and the
emotional reaction to it (cognitive representation). Then the individual will employ
coping responses, which in turn determine health behaviors and presumably outcomes.
Ideally, if outcomes do not meet patient expectations during the appraisal of coping stage,
a new plan for coping would be instituted. Most of the studies using the self-regulatory
model have been cross-sectional in design with little discussion surrounding why baseline
beliefs should predict longitudinal outcomes in a dynamic theoretical construct.
However, there are two very pertinent responses to these concerns. First the baseline
perception has been found to be the driving aspect of the model and secondly, coping
responses may vary slightly, however they tend to be stable over time.

Baseline Perception
The self-regulatory model begins with the perception of symptoms by the patient.
The patient initially attempts to discern and understand unfamiliar signs and symptoms.
In the case of aSAH there is little to no prodromal period of uncertainty. The onset of
aSAH is sudden and there is little time to react or understand the process of the disease.
In a typical scenario a previously healthy individual becomes a stroke patient in an
instant. The disease process of aSAH is inherently complex and difficult to explain in lay
terms. In addition, patients and families receive large amounts of information upfront,
which can be confusing or even incomprehensible. During the course of hospitalization
patients begin to absorb the seriousness of their situation and will create cognitive
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representations based on both internal and external stimuli that they receive. The impact
of the disease will be largely mediated by these baseline cognitive representations. The
self-regulatory model suggests that the cognitive representations would in turn influence
the emotional response, coping behaviors, subsequent appraisals of coping and ultimately
health outcomes. In a study of patients with atrial fibrillation, illness perception at
baseline was found to be inversely related to physical health over 12 months and an
independent predictor of physical health after adjusting for age, gender and type of atrial
fibrillation (p=0.01) (Lane, Langman, Lip, & Nouwen, 2009). Baseline illness identity
scores were associated with worse mental health outcomes 12 and 24 months after
primary care visits in patients with medically unexplained symptoms (Frostholm et al.,
2007). The variance of the mental and physical regression models was explained
partially by illness perception subcategories (r2=0.28-0.52). Depression scores were
predicted 6-8 months after treatment for head and neck cancer by baseline illness beliefs,
coping strategies and satisfaction with information (r2=0.67, p<0.001) (Llewellyn,
McGurk, & Weinman, 2007) and baseline beliefs regarding the anticipated timeline of
the illness accounted for 28% variance in depression over time. Satisfaction with
information in this study was significantly associated with stronger perception of control
(r=0.29, p=0.012), coherence (r=0.30, p=0.008) and illness identity (r=-0.32, p=0.006).
These results suggest that satisfaction with information helps modify cognitive
representations in a positive manner. This phenomenon is seen in two successful
intervention studies in which patients’ beliefs about their illness were the focus (Candy,
Chalder, Cleare, Wessely, & Hotopf, 2004; Petrie, Cameron, Ellis, Buick, & Weinman,
2002). Petrie and Weinman (1997) followed patients through cardiac rehabilitation after
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myocardial infarction and found that illness perception at the time of injury predicted
RTW better than age or completion of the rehabilitative program. Some of the same
researchers then implemented an in-hospital intervention based on this information
designed to change the baseline illness perception (Petrie et al., 2002). This randomized
controlled trial assigned patients to either standard care which involved cardiac
rehabilitation nurse visits in the hospital and standard educational material or three 40minute intervention sessions conducted by a psychologist in addition to standard care.
The baseline illness perception was obtained and the intervention was tailored according
to patient responses exploring one of the 5 themes of illness perception: identity, cause,
consequences, timeline, and control. Patients were followed up after 12 weeks and asked
to complete a follow up assessment form. There was no difference in baseline means of
the illness perception subscales between the control and intervention groups (Petrie et al.,
2002). At discharge the mean value of illness perception percentile scores of
consequences (p<0.05), timeline (p<0.05), control (p<0.01) and levels of distress
(p<0.01) were significantly different between the two groups. The significant changes in
timeline and perception of control were maintained by the experimental group by three
months. The experimental group also returned to work sooner (p<0.05) than the control
group. In this study the estimated risk of RTW for the control group was 0.45 the risk for
the interventional group.

Coping Strategies
Coping and appraisal of coping is an important aspect of the self-regulatory
model. However, it is not clear that the impetus to change coping strategies can be
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assumed to be a part of the appraisal of coping. In a prospective study on amyotrophic
lateral sclerosis, a progressive neurodegenerative disease of the motor system, patients
could be divided into two groups (so called adaptive and nonadaptive) according to the K
cluster method using illness perception (Miglioretti et al., 2008). The two groups differed
in scores in mood, quality of life and percentage of vital capacity, with non-adaptors
having worse scores. Almost all the differences between the two clusters were found to
be largely independent of vital capacity and therefore attributable to the baseline illness
perception. Non-adaptors were more sensitive to the existence of their symptoms and
consequences, had more negative expectations of the future and felt less control and
confidence in therapy. The data suggested that there is an association between
progression of illness and well being and that psychosocial reactions to the illness depend
not only on severity of illness but on the way the illness is perceived. In fact there are
studies in rheumatoid arthritis that suggest coping strategies adopted early in the course
of the disease change little over the first couple of years (Newman, 1993; Revenson &
Felton, 1989). Even in patients with advanced rheumatoid arthritis and patients with
ineffective coping, strategies remain relatively stable (Revenson & Felton, 1989).
Patients may or may not recognize that their coping strategies are ineffective and are
unlikely to change their approach significantly without an external stimulus such as an
interventional approach.

Stable coping appears to be relevant to the aSAH population. Relatively few
changes in physical ability, psychosocial functioning and employment were seen in
patients after aSAH in a longitudinal study between 9 and 18 months (Powell et al.,
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2004). This led the authors to conclude that once levels of dependence and patterns of
activity have been established in the first 3-6 months after injury, patients become
relatively resistant to spontaneous changes. Wermer et al (2007) evaluated the effect of
aSAH on RTW, mood and personality and found that RTW stabilized after 9 months. He
found that changes in RTW were not statistically significant for patients between 2-5, 510 or greater than 10 years after aSAH. If patients did not RTW until after 9 months, the
likelihood of returning was minimal over time. These studies do not address dynamic
changes associated with coping immediately after aSAH, however they do suggest that
by 9 months perceptions of health and illness have stabilized. The studies in rheumatoid
arthritis and myocardial infarctions suggest that these perceptions were most likely
formed at the onset of illness. While theoretically the model may be dynamic, in clinical
situations this does not seem to be the case over time. Therefore, the assumption of the
model is that an illness perception is formed during hospitalization and stabilizes during
the first year after aSAH.

Illness Perception and Return to Work
In a longitudinal study of patients after myocardial infarction, the illness
perception was instrumental in RTW (Petrie et al., 1996). Illness perception was able to
explain modest variances in disability as measured by the Sickness Impact Profile
questionnaire at 3 and 6 months. Consequences and identity were able to account for
20% of the variance at 3 months in disability in social interaction and consequences alone
accounted for 12% at 6 months. Studies of musculoskeletal disorders found a negative
perception predicted a decrease in RTW (Atroshi et al., 2002; Reiso et al., 2003; Tate et
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al., 1999; van der Giezen et al., 2000; Vendrig, 1999), while studies in patients with low
back pain provide evidence that overall a positive perception is strongly associated with
increases in RTW (Schulz & Williamson, 1993; van der Giezen et al., 2000; Vendrig,
1999). Post et al. (2006) found in employees on sick leave that perception predicted
RTW across different complaint groups, including employees with psychological
complaints. Employees with psychological complaints had the lowest relative RTW rate
(0.62, 95% CI 0.47-0.83) and employees with a higher subjective severity of complaints
had a lower RTW rate. Overall subjective severity of complaints (0.87, 95% CI 0.800.94, p=0.00), general perceptions of health (1.15, 95% CI 1.04-1.28, p=0.00), physical
functioning (1.13, 95% CI 1.04-1.22, p=0.00), and health changes (1.08, 95% CI 1.021.15, p=0.01) remained in the multivariate model and were predictive of a higher relative
RTW rate. A group from the Netherlands compared working and sick-listed chronic
repetitive strain injury patients and found significant group differences using the Illness
Perception Questionnaire (Sluiter & Frings-Dresen, 2008). The working group had a
more positive perception in the dimensions consequences, control, identity and emotional
response (all Kolmogornov-Smirnov test p values <0.01). The authors concluded that
illness perception might influence patient behaviors. A patient’s illness perception was
also evaluated as a predictor of functional status in psoriasis and was found to account for
significant variance in the model (Scharloo et al., 2000). Illness duration and identity
perception account for 11% of the variance in predicting physical functioning, while the
perception accounted for 20% variance in social functioning. Identity of symptoms
explains 6% variance in mental health outcomes. Finally, a combined model of illness
duration, consequences and baseline perception accounted for 62% variance of health
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perceptions at follow up one year later. This longitudinal study shows that illness
perception is able to explain variance in outcomes one year later. While illness
perception has successfully predicted variance in health outcomes such as physical
functioning, social roles, depression and anxiety, few studies were identified which used
RTW as an outcome. The link between illness perception and RTW requires more
investigation. It was hypothesized in this current study that illness perception was an
important factor which would mediate the association between RTW and severity of
injury.

Illness Perception and Severity of Injury
Across several disease entities, while severity of injury is deemed important to
recovery after illness, a person’s perception seems to be more influential in predicting
outcomes such as quality of life, RTW and mortality (Bergman et al., 2004; Petrie et al.,
1996; Post, Krol, & Groothoff, 2006; Scharloo et al., 2000). The importance of severity
of injury in determining RTW may be influenced by illness perception.

The relationship between severity of injury and illness perception after aSAH
remains unexplored. Tomberg (2001) evaluated coping strategies in patients after aSAH
compared to a control group to understand the relationship of coping with outcomes.
While the main conclusion of the study found that patients after aSAH use different
coping strategies as compared to healthy controls, a stratification of the patients found
differences in HH grades as well. Patients with HH 1, 2 were found to have more
positive and active coping strategies as compared to HH 3, 4, who used passive behavior
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consistent with disengagement from the perceived stressor (Spearman’s correlation r=0.409, p=0.003). Poor coping strategies were significantly and adversely correlated with
RTW (r=-0.345, p=0.016) and were more pronounced in patients with a more severe HH
grade. Coping in the conceptual model is an essential step in an individual’s
interpretations of his or her health status and hence a basic determinant of illness
perception. This study by Tomberg (2001) provides evidence that severity of injury
using the HH scale may influence illness perception.

Factors Influencing the Model
Injury Variables
While severity of injury is determined by the HH scale, there are other variables
upon presentation or during hospitalization which that potentially affect outcomes.
Symptomatic vasospasm is the most common and potentially the most deleterious
complication. Vasospasm is the pathological narrowing of cerebral arteries in response
to the presence of blood outside the vessel. It is most likely an inflammatory reaction
that has a peak onset between days 4 and 12 after aSAH. Vasospasm occurs in almost
50% of cases (Suarez et al., 2006) and can lead to ischemic stroke and death in up to a
third of patients (Alexander, Dias, & Uttley, 1986; Macdonald et al., 1997). The
modified Fisher scale (Claassen et al., 2002) grades the amount of blood seen on
computed tomography scans on a scale of 0-4 including the presence of intraventricular
blood. The presence of intraventricular blood has an independently negative prognostic
value in aSAH (Hutter, 2000). The modified Fisher scale is a useful predictor of the
development of ischemic strokes (OR 1.15, 95% CI 1.04-1.27, p=0.006) secondary to
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vasospasm (Claassen et al., 2002; Kramer et al., 2008; Rosengart et al., 2007) and
correlates with poor outcomes associated with symptomatic vasospasm (Claassen et al.,
2002; Frontera et al., 2006; Kramer et al., 2008). The modified Fisher score upon
admission was collected from the chart review for this current study.

Intraparenchymal hemorrhages are associated with aSAH less than 40% of the
time (Hutter, 2000) yet they are associated with worse outcomes. An intraparenchymal
hemorrhage causes localized damage to the brain and surrounding tissue. The presence
of an intraparenchymal hemorrhage will have differing effects depending on the location
of the blood. Although the hemorrhage location and size will determine the stroke
deficits, there is little empirical evidence of the importance of anatomic location in
relation to RTW (Angeleri, Angeleri, Foschi, Giaquinto, & Nolfe, 1993; Hseih & Lee,
1997; Saeki et al., 1993; Wozniak et al., 1999; Wozniak & Kittner, 2002), yet the
presence of an intraparenchymal hemorrhage in any location may influence RTW.
Intraparenchymal hemorrhage was recorded as present on admission or not and location
documented as anterior, subcortical or posterior.

Aneurysm size >10 mm (OR 2.3, 95% CI 1.2-4.6) (Claassen et al., 2002;
Rosengart et al., 2007) and location of the aneurysm in the posterior circulation (OR 1.21,
95% CI 1.10-1.34, p<0.0001) (Rosengart et al., 2007) have both been found to predict
poor outcomes. Aneurysms > 10 mm act as space occupying lesions which produce mass
effect on the surrounding tissues and deprive that area of oxygen for an unknown period
of time. Rupture of an aneurysm >10 mm will also have more bleeding, resulting in a
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higher grade of severity upon admission. Aneurysms smaller than 5 mm are typically not
treated in patient populations with unruptured aneurysms, however the smaller size
aneurysms are frequently associated with aSAH. Therefore, in this current study,
aneurysms were classified into one of three sizes: < 5 mm, 5-10 mm, > 10 mm; in order
to separate anomalous aneurysms > 10 mm and in order to capture additional information
regarding rupture of smaller aneurysms. Location of the aneurysm in the posterior
circulation carries a poorer prognosis because of the close proximity and density of vital
structures such as the cerebellum and the brain stem. Location was recorded as either in
the anterior or posterior circulation.

The presence of ischemic strokes is a secondary complication of aSAH,
occurring 30-50% of the time (Hijdra et al., 1988; Hutter, 2000). Ischemic strokes can
occur from compression secondary to post injury swelling; from treatment secondary to
retraction injury in the operating room or thrombi projection from angiography; or from
secondary effects of vasospasm. The presence of ischemic strokes irrespective of
location predicts on regression analysis unfavorable outcomes at 3 months (p<0.01) and
may potentially contribute to failure to RTW (Hijdra et al., 1988). Ischemic strokes may
not show on computed tomography scans upon admission. Therefore, the presence of
ischemic stroke was recorded as present or not using the last available computed
tomography scan from the patient’s hospitalization.

Seizures are less well studied in the aSAH population, most of which occur with
onset of bleeding. In retrospective reviews the frequency of seizures prior to
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hospitalization range from 6-18% (Butzkueven et al., 2000; Lin et al., 2003; Rhoney et
al., 2000) yet they were rarely seen in the hospital setting (Rhoney et al., 2000).
However patients in the hospital were also given anticonvulsants. The influence of
seizures on outcome is uncertain, though it is accepted practice to prescribe
anticonvulsants for several weeks after aSAH. Seizures can affect cognitive speed and
flexibility, which may contribute to failure to RTW (Naidech et al., 2005). Seizures were
reported in this current study as a categorical yes or no to any event or events that
occurred with onset of aSAH through hospital discharge.

Depressive Symptoms
Outcomes vary widely in studies due to the differences in methodology, follow up
time and participant selection. The overall assumption is that most patients are doing
well, however, several studies evaluating quality of life and patient perspectives have
provided a different view from the conventional one. Patients after aSAH may complain
of a mix of fatigue, decreased concentration, forgetfulness, increased irritability,
aggression, and apathy (Hutter, Gilsbach, & Kreitschmann, 1995; Ogden et al., 1997;
Powell, Kitchen, Heslin, & Greenwood, 2002; van Zomeren & van den Burg, 1985).
Many patients reported memory problems (41%), daytime sleepiness (35%) and
personality changes (48.3%) up to one year after rupture (Ogden et al., 1997). High
levels of fatigue were found in 86% of patients (Ogden, Mee, & Henning, 1994). Up to
30% of patients have symptoms of depression and anxiety (Carter et al., 2000; Fertl et al.,
1999; Hutter et al., 1995; Morris et al., 2004). Suicidal ideation was found in 13% of
patients at a mean interval of 19 months, with 28% of patients indicating, “death would
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have been preferable to the quality of outcome experienced” (Buchanan, Elias, & Goplen,
2000). Discrepancies between clinician and patient perspectives of outcomes have been
documented after aSAH (Buchanan et al., 2000; Hellawell, Taylor, & Pentland, 1999).
These discrepancies are a source of discontent for patients who are told they are doing
well, yet do not feel well. This discrepancy is further characterized by the high rates of
social isolation (Buchanan et al., 2000; Hutter et al., 1995; Kirkness et al., 2002; Stegen
& Freckmann, 1991) and the remarkably low rates of RTW(Dombovy et al., 1998; Fertl
et al., 1999; Kirkness et al., 2002; Nishino et al., 1999; Powell et al., 2004; Yap & Chua,
2002).

In this current study, the residual psychological symptoms were reflected in the
questionnaire on illness perception. According to the conceptual framework, a person
learns to understand and interpret the disease state through 5 key dimensions. Labeling
in the framework refers to associating signs and symptoms with the illness or disease
state. Therefore, it was assumed that psychological symptoms that arose after injury
were reflected in a person’s response to questions regarding illness perception. However,
depression was not explicitly accounted for in the questionnaire on illness perception.
Due to the high rate of depression and its potential influence on illness perception and
RTW, it was addressed separately in the mental health subscale using the Functional
Status Questionnaire.
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Time Factor
Time is an important factor to consider in any study involving brain injury. Each
individual will be affected by brain injury differently and uniquely. The anticipated
period of recovery after any brain injury is a minimum of 6 months with reports of further
improvement up to 2 years post injury (Hop et al., 2001; Powell et al., 2004).

Comorbidities
Comorbidities have been extensively studied in the literature in various disease
states and their impact on outcomes. Comorbidities are the presence of two or more
coexisting medical conditions or diseases. They have been associated with physical
disability and decreases in quality of life (Ekici, et al. 2009). Logistic regression showed
that patients after ischemic stroke with a high Charleston Comorbidity Index (≥2) had a
36% increased odds of a poor outcome (mRS ≥2) at discharge (p=0.038) and a 72%
increased odds of death at one year (p=0.001) (Goldstein, Samsa, Matchar, & Horner,
2004). The Charlson Comorbidity Index was also found to have acceptable to excellent
prediction for function in the community (c=0.763) in ischemic stroke patients (Tessier,
Finch, Daskalopoulou, & Mayo, 2008). The c statistic was used as a comparison of
predictive ability among different methods, quantifying the area under the ROC curve. It
represents all possible pairs of observation with values 0-1, with 1 having perfect
prediction. Comorbidities have been studied in relation to perception of health and shown
to have a significant impact on individuals harboring a negative perception (Kalaydjian &
Merikangas, 2008; Pinquart, 2001; Rozencwaig et al., 1998). In a study of patients with
headaches, 84% reported having 1 or more comorbidities and 55% reported 2 or more

40
(Kalaydjian & Merikangas, 2008). Patients with headaches and 2 or more comorbidities
were more likely to rate their health as fair or poor (23.8% vs. 6.11%, p<0.001) and more
likely to use healthcare resources. In a study of orthopedic patients with shoulder
injuries, the number of comorbidities was significantly and negatively correlated with
function (r=-0.32, p=0.0031) and general perceptions of health (r=-0.42, p=0.0001)
(Rozencwaig et al., 1998). Comorbidities were considered important factors to assess in
this current study. A modified version of the Charlson Comorbidities Index was used in
this study to evaluate the burden of comorbidities, in order to accommodate the exclusion
of ischemic stroke from the full instrument.

Social Support
Social isolation is a barrier to recovery (Ch'ng, French, & McLean, 2008;
Glymour, Weuve, Fay, Glass, & Berkman, 2008; Lui, Glynn, & Shetty, 2009). Many
patients feel that friends, family and co-workers do not understand their situation or they
do not want to burden anyone with their problems. Social isolation is a significant
problem after aSAH that has not been widely addressed in the literature. Free-time
activities were reported by 52% of the sample to be decreased and social relationships
decreased in 39% of the sample after aSAH (Hutter et al., 1995). Stegen (1991) reported
decreased social contact among survivors of aSAH and Fertl (1999) found a negative
relationship between social function and depression. Kirkness (2002) emphasized that
social interaction was largely limited to family and close friends and that 86% of patients
had decreased their leisure activities at 3 months after aSAH. Social support is an
important variable to consider when evaluating a person’s health perception and was
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included as a potential confounder in this study using the social subscale of the
Functional Status Questionnaire. Social function is defined in the Functional Status
Questionnaire as an individual’s social interactions and performance of social roles or
obligations (Jette & Cleary, 1987).

Education and Occupation
Patients with less education are at risk for not returning to work (Oldridge, 1991),
whereas those with higher educational levels have higher rates of RTW (Howard et al.,
1985; Hseih & Lee, 1997; Neau et al., 1998; Saeki et al., 1993; Saeki & Hachisuka, 2004;
Smolkin & Cohen, 1974; Vestling et al., 2003). Education was recorded as number of
years.

Occupation prior to injury also appears to be an important predictor of RTW.
Patients with white-collar occupations report higher rates of RTW (Howard et al., 1985;
Smolkin & Cohen, 1974; Vestling et al., 2003). These data are not consistent with the
sociological literature, which found blue collar workers become deeply attached to jobs
that paid little, yet demanded long hours and offered little variety or opportunity for
advancement (Hareven, 1982). Smith (2001) reinforced the importance of work by
showing that people identify with work even when it is fractionated, temporary and
meaningless in terms of the work product. While work does not always generate esoteric
meaning and knowledge, it does provide a sense of purpose, belonging and contributing
back to society. Therefore, it is assumed that blue-collar workers would have equal drive
and determination to RTW as white-collar workers. However, it may be that blue-collar
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type jobs are more physically demanding and employers may be less willing to
accommodate workers who are unskilled and/or easily replaceable than people in
managerial type positions. Pre-injury occupation was categorized into one of the 22
categories of the U.S. Standard Occupation Classification scheme (United States
Department of Labor, 2010). Homemaking and student were added as an additional
option. Due to the large number of possible responses relative to the expected number of
participants, the Standard Occupation Classification categories were condensed into 3
broad categories: labor – intensive; professional and management; and office and support
positions (Appendix C). Labor – intensive positions included “blue collar” work which is
defined as manual labor earning an hourly wage: Building, Grounds Cleaning and
Maintenance; Construction and Extraction; Installation, Maintenance and Repair;
Production; and Farming, Fishing and Forestry. “White collar” work refers to
professional or educated workers. The distinction between professional and management
positions and office and support positions was made based on an hourly mean wage as
determined by the United States Department of Labor (2010), and assumed a certain level
of advanced education and highly specialized training. Professional and management
positions included occupational categories with a mean hourly wage above $25/hour:
Management; Business and Finance; Computers and Mathematics; Architecture and
Engineering; Life, Physical and Social Science; Legal; Healthcare Practitioners and
Technicians; Education, Library and Training; and Art, Design, Sports, Entertainment
and Media. Office and support positions included occupational categories with a mean
hourly wage below $21/hour: Community and Social Services; Healthcare Support; Food
Preparation and Serving; Personal Care and Services; Office and Administrative Support;
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Protective Services; and Sales and Related. Since the category for student and
homemaker did not fit the above criteria for wage earning, they were arbitrarily included
in the Office and Support Positions. The rationale was neither position could presume
any previous formalized or highly specialized training.

Other Variables
Functioning
Functioning in this context referred to the physical ability to perform tasks
expected of an adult, including activities of daily living. The majority of aSAH patients
are able to function in society by one-year post hospitalization irrespective of the severity
of injury. As stated previously, less than 10% have physical impairment (Stegen &
Freckmann, 1991) and less than 4% are institutionalized (Dombovy et al., 1998).
Regardless, difficulty in functioning is known affect the ability to RTW as well as a
person’s perception (Carter et al., 2000; Cedzich & Roth, 2005). Therefore, in this
current study, functioning was assessed for and only individuals who were able to carry
out all usual duties and activities as defined as a mRS of 0 or 1 were included.

Cognition
There are many studies of cognition of patients after aSAH. However, the utility
of cognitive studies in studying outcomes has not been validated. Despite frequent
findings of multiple impairments during batteries of tests, there is little evidence of their
clinical relevancy. In fact, Vilkki and colleagues (1989; 2004) designed several studies
explicitly to predict outcomes at one year based on cognitive deviations, and were unable
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to find any correlation between the number and type of cognitive deficits and behavioral
characteristics. However, in traumatic brain injury attention processing, verbal/visual
memory and executive functioning have been found to impede RTW (Hofgren et al.,
2007; Saeki & Hachisuka, 2004; Smolkin & Cohen, 1974; Vestling et al., 2003).
Therefore, basic cognition needed to be evaluated as a potential confounder. Basic
cognition was evaluated using a simple test of cognitive status using the instrument the
Telephone Interview for Cognitive Status. A cutoff score of 30 points or higher was used
to qualify individuals to participate in the current study.

Summary
The literature review on aSAH has shown that individuals are not doing as well as
previously thought. Despite having the outward appearance of recovery, many
individuals after aSAH are unable to RTW. Nurses care for these patients not only in the
hospital setting, but in primary care offices and rehabilitation centers and they can
provide knowledge and insight and teach skills that may be necessary to RTW. The gaps
in the existing literature which needed to be addressed are highlighted in this study. First,
there were no studies in the aSAH population which evaluated the influence of an illness
perception on outcomes, in particular RTW. Second, there was a dearth of research on
RTW after aSAH. Third, while there is evidence of a relationship between perception
and RTW in other chronic diseases, the evidence was lacking or nonexistent in stroke
patients, including aSAH. Fourth, there was little available literature addressing whether
an illness perception acts as a mediator between a disease state and RTW. Finally,
nursing research was noticeably lacking in both the literature on aSAH and illness

45
perception. Nurses work closely with patients and their families in all healthcare settings
and are very frequently the main point of contact. This position provides nursing the
opportunity to have an impact on outcomes through identification of an issue, teaching
and interventional therapies.
This study can begin to address the gaps identified in the literature and provide an
understanding of RTW after aSAH and the role of illness perception. The potential for an
illness perception to be modified during hospitalization could influence outcomes and
should be the target for the basis of designing interventional studies in this area. Future
studies can build from this preliminary work to assess an illness perception at different
time points and as well as investigate the potential to modify illness perception over time.
Nurses can use this information to screen for a person’s illness perception. By having a
better understanding of how the patient comprehends the disease will facilitate teaching
and correcting misconceptions. Nurses will be able to intervene in the hospital when
necessary. Overall, this study was poised to yield important insights as to how clinicians
can improve the care for this population.
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CHAPTER III
METHODS
Research Design

This study sought to understand the mediating role of illness perception in the
relationship between severity of injury and RTW after aSAH. This study required
collection of data from chart reviews and from patients after hospitalization via
telephone. The data were collected from patients after hospitalization and included selfreported measures on pre/post injury work status, illness perception, education, social
support and psychological variables.

Participants were recruited 10-26 months from the day of hospitalization for
aSAH. A cross-sectional design was used to gather the prevalence of RTW in this patient
population and provided descriptive information about illness perception. By nature,
measuring influences on RTW is complicated by multiple confounders, however the
cross sectional design allowed for these confounders to be taken into account
simultaneously.

Setting and Sample
The sample was recruited from the outpatient registry of one hospital setting, which
serves as a regional center for cerebrovascular disease. The sample population included
all participants with a HH score of 1-3 diagnosed upon admission after aSAH. The key
inclusion criteria were: 1) ability to speak and understand English; 2) ability to be
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understood in English over the telephone; 3) ages 18-65; 4) HH grades 1-3; 5) treatment
of aSAH with endovascular or surgical techniques; 6) mRS 0-1 at time of interview; 7)
telephone Interview for Cognitive Status (TICS) >30 at time of interview; 8) employment
at time of aSAH. The key exclusion criteria were: 1) age <18 or >65 years; 2) HH grades
4-5; 3) definitive treatment of aSAH completed at outside hospital or no endovascular or
surgical treatment done during hospitalization; 4) mRS≥2 at time of interview; 5) TICS
≤30 at time of interview; 6) unemployed or retired at time of aSAH. The ability to speak
and understand English was necessary in order to complete the questionnaires and to
participate in the telephone interviews. Likewise, it was essential for the participant to be
understood in English over the telephone. The ages 18-65 years were chosen because
this age group was expected to be working in the absence of disease. Participants were
unambiguous cases of aSAH secondary to an aneurysm that was treated during
hospitalization, excluding subarachnoid hemorrhage related to other causes. Finally,
participants were required to be physically and mentally capable of RTW as evidenced by
scores on the mRS and TICS at time of interview.

The sample size was estimated to be 133 participants based on calculations for the
dichotomous outcome of RTW and the use of logistic regression as the main analytical
method. A logistic regression of a binary response variable (Y) on a binary independent
variable (X) with a sample size of 133 observations, of which 50% are in group 1 and
50% are in group 2, achieved a power at a 0.05 significance level to detect a change in
the probability (Y=1) from the baseline value of 0.400 (probability of not going back to
work) to 0.625. This change corresponds to an odds ratio of 2.5. An adjustment was
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made since a multiple regression of the independent variable of interest on the other
independent variables in the logistic regression obtained an R-Squared of 0.100. In order
to account for screen failures and attrition rates, the sample size was increased by 20% to
n=160.

Instruments
Table 1 below provides a structured view of each concept, how it was defined in
this study and the instruments used to measure each concept. The chart is divided into
dependent, independent and mediating variables followed by covariates and control
variables in the study.
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Table 1 Concepts and Instruments
Concept

RTW

Severity of Injury

Illness Perception

Hospital
Variables

Individual
Characteristics

Time Factor

Comorbidities

Conceptual Definition

Operational Definition/Instrument

Dependent Variable
Resumption of
Group 1: Full-time work at either the same or
activities identified by
different place of employment; Group 2: Partparticipant as work
time work at either the same or different place
after hospitalization
of employment; Group 3: Unemployed, unable
to work or retired.
Independent Variable
The degree of damage
Mild HH 1, 2 or Moderate HH 3
to the brain sustained
Hunt and Hess Scale (Hunt & Hess, 1968)
by an individual after
aSAH
Mediating Variable
An individual’s
Composite score 0-80
perspective,
Brief Illness Perception Questionnaire
understanding and
(Broadbent, Petrie, Main, & Weinman, 2006)
interpretation of his/her
own health states
Covariates
Contributing factors to Modified Fisher score (0-4), aneurysm size
severity of illness after (<5mm, 5-10mm, >10mm), posterior location
(yes/no), ischemic stroke at discharge (yes/no),
aSAH
intraparenchymal hemorrhage on admission
(yes/no), seizures at onset/hospitalization
(yes/no)
Chart Review
Education (number of years), pre injury
Socioeconomic status
and demographic
occupation Question 1) what kind of business
variables
was your main job prior to injury? Responses
categorized by SOC, Question 2). Which of the
following statements best describes your pre
injury work situation? Full-time; Part-time;
Unemployed/early retirement;
age, gender, race, marital status
Interview
The time elapsed from Time elapsed (in months)
first day of
hospitalization until
day of interview
The presence of one or Score 0-1; ≥2
more diseases in
Charlson Comorbidity Index (CCI)
addition to a primary
(Charlson, Pompei, Ales, & MacKenzie, 1987)
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Social Support

Psychological
Variables

Functional Level
Cognition

Qualitative
Questions

disease
Role performance and
quality of interaction
with others

Score 0-100
Social Function of the Functional Status
Questionnaire (Jette et al., 1986)

Generalized mood
Score 0-100
condition that occurs
Mental Health Scale of the Functional Status
without an identifiable Questionnaire (Jette et al., 1986)
triggering stimulus
Other Variables
Physical ability to live
Score 0-1, 2-6
independently
Modified Rankin Score(Rankin, 1957)
Mental capacity to live Score ≤30, >30
independently
Telephone Interview for Cognitive Status
(TICS) (Brandt, Spencer, & Folstein, 1988)
How has your life changed after
3 semi structured
hospitalization? Are you doing what you want
questions about life
to be doing in everyday life at this point in your
after hospitalization
life? Why or why not? How have the people in
your life responded to your hospitalization?

Dependent Variable
Return to work: Work status was initially classified using one of the 22 categories
of work using the U.S. Standard Occupational Classification scheme, and the addition of
student or homemaker as a category which were then collapsed into 3 categories: labor –
intensive positions; professional and management positions (herein called professional
positions); or office and support positions (herein called support positions). Return to
work was then established by the following question taken from the Functional Status
Questionnaire (Jette et al., 1986): Which of the following statements best describes your
work situation now? A). Full-time B). Part-time C). Unemployed or early retirement.
The next two questions established if RTW had changed from pre-injury status and
assisted in grouping the responses into categories: Are you working now in the same job
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or a different job from before your injury? Are you working now more hours, less hours
or the same number of hours from before your injury? Return to work was grouped into
3 outcomes: Group 1: Work at either the same or different place of employment with an
increase or no change in work hours; Group 2: Work at either the same or different place
of employment with a decrease in work hours; Group 3: Unemployed or early retirement.
This method of categorizing RTW was similar to the one used by Nishino et al (1999) to
further describe outcomes related to work, however, there were only 3 categories instead
of 4. The fourth category in the Nishino study made a distinction between RTW at the
same place of employment versus a change in employment. The basic premise of this
study was that people might choose to do different productive activities after a major
illness. Therefore, in order not to project a negative judgment on change in place of
employment, this category was integrated into Group 1 and Group 2. Another study may
be necessary to establish the positive or negative effects of a change in employment, but
it is beyond the scope of this study. In this study Group 1 reflected participants who were
able to resume productive activities at the same level or more. Group 2 reflected
participants who were able to resume productive activities, but at a reduced level. Group
3 reflected participants who did not resume any productive activities. Table 2 represents
the different possible combinations and into which category a person could be placed.
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Table 2: Capacity of RTW

Group 1

Group 2

Group 3

Work Status

Work Place

Work Hours

Full time

Same place

No change/Increased

Full time

Different place

No change/Increased

Part time

Same place

No change/Increased

Part time

Different place

No change/Increased

Part time

Same place

Decrease

Part time

Different place

Decrease

Unemployed/early retirement

Independent Variable
Severity of Injury: Severity of injury was determined using the HH scale obtained
through chart review. The HH scale is a clinical grade based on level of consciousness,
the presence of a neurological deficit and headaches. This study included only HH grades
1-3 because they have the best prognosis and it was anticipated that they would RTW. A
grade was assigned to every patient upon admission to the hospital from 1-5, 5 being the
worst grade. Patients may improve their status after treatment or worsen, however they
retain their initial grade status throughout hospitalization. The HH as a measure of
severity of injury is frequently used in this patient population and is widely documented
as a tool to predict mortality. The use of the HH as a tool to predict morbidity is less
extensively studied, yet is shown in several studies to independently predict clinical
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outcomes including neuropsychiatric outcomes (Koivisto et al., 2000; Kreiter et al.,
2002), physical functioning (Lagares et al., 2001; Ogilvy & Carter, 1998), and RTW
(Carter et al., 2000; Nishino et al., 1999). The HH scale is known to have problems with
interobserver variability. The seminal paper on the degree of variability was done by
Lindsay, Teasdale and Knill-Jones (1983). While determining a person’s HH score based
presence of neurological deficit or headache has significant variability, determining level
of consciousness is less affected (kappa = 0.52). In addition, when terms are combined
such as describing a neurological deficit that is absent or mild (HH 1,2), interobserver
variability decreased (kappa =0.73). Comparison with the Glasgow Coma Scale (kappa =
0.46) in terms of interobserver variability shows a similar result for the HH scale (kappa
= 0.41) both of which were superior to the World Federation of Neurological Surgeons
Scale (kappa = 0.29) (Oshiro, Walter, Piantadosi, Witham, & Tamargo, 1997).

The HH scores of record in this study were all assigned by the attending
neurovascular surgeons. During the years 2008-2009 (the anticipated time period of the
study) there were four attending neurovascular surgeons including the chairman of the
department who is a world-renowned expert in aSAH. The other three attending
neurovascular surgeons all completed their neurosurgery residencies at Thomas Jefferson
University Hospital System, where the study was conducted. Furthermore, all three
attending neurovascular surgeons completed their neurovascular fellowship training
under the tutelage of the chairman of the same department.
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Mediating Variable
Illness Perception: The Brief Illness Perception Questionnaire (BIPQ) is a 9-item
quantitative measure of the five domains of illness representations theoretically derived
from Leventhal’s self-regulatory model (Broadbent et al., 2006). The BIPQ is derived
from the larger questionnaire the Illness Perception Questionnaire - Revised. The Illness
Perception - Revised questionnaire is an 80-item form with stable correlations and good
internal consistency of each subscale (Cronbach’s α = 0.79-0.89) (Moss-Morris et al.,
2002). Eight questions for the BIPQ were developed by forming one question that best
summarized the items contained in each subscale of the revised questionnaire. All items
are rated using a 0 to 10 scale. The ninth item is the causal question, which is an openended response asking the participant to rank in order the 3 most important factors that
the person believes caused his/her illness. The author suggested that responses to this
question can be grouped into categories and analyzed with the questionnaire or separately
(Broadbent et al., 2006). An overall score can be computed to represent the degree to
which the illness is perceived as threatening or benign. The total score is derived from
the reverse score of items 3, 4 and 7 and added to items 1, 2, 5, 6 and 8. A higher score
reflects a more threatening view of the illness.

Test retest reliability was found to be stable in 132 renal patients over a threeweek and six week period with correlations ranging from 0.42-0.75, all significant p<0.01
(Broadbent et al., 2006). Concurrent validity was established with the Illness Perception
Questionnaire – Revised. Predictive validity was established in a study to assess the
ability of the BIPQ to predict a number of key outcomes following myocardial infarction.
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The BIPQ was able to predict cardiac anxiety, quality of life and vitality and mental
states three months after myocardial infarction (Broadbent et al., 2006). Discriminant
validity was supported by the ability of the BIPQ to distinguish between different
illnesses.

Covariates
The covariates in this study provided a comprehensive view of confounders that
may influence the dependent and independent variables. The covariates included hospital
variables, individual characteristics, comorbidities, social support and psychological
variables.

Hospital Variables: The hospital variables were collected using chart review.
Reports from radiographical images of admission computed tomography scans provided
the information needed to score the modified Fisher and to verify the presence of an
intraparenchymal hemorrhage. Computed tomography scans are read and dictated by
neuroradiologists during hospitalization. The last available report prior to discharge
provided the information needed to verify the presence of ischemic strokes on computed
tomography. Reports from angiography films established aneurysm size and location.
These reports are read and dictated by the attending neurovascular surgeon. Presence of
seizures at onset of aSAH and/or anytime during hospitalization was verified through
chart review.
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Individual Characteristics: Information on age, gender, race and educational level
was collected from each participant. Educational level was recorded as number of years
of schooling. Age was recorded as a continuous variable. Gender was recorded as a
dichotomous variable either male or female. Race was self-selected by the participant as:
White, Black, Hispanic, Asian, or other/not reported. The participants were asked what
kind of business or industry was their main job prior to injury. The answer was recorded
as the pre-injury occupational status. Pre-injury occupational status was organized into
one of 22 categories, from the U.S. Standard Occupation Classification form plus student
or homemaker. The category chosen by the principal investigator was verified verbally
with the participant as the one that most closely describes the line of work. If the
participant did not agree with the category chosen, the participant was asked to choose
one that most closely described their work. Participants were then asked which of the
following statements best described their work situation prior to injury. Responses
included working full-time, working part-time, unemployed or retired.

Time Factor: Time elapsed in brain injury is an important confounder to consider
when describing RTW outcomes. Time was arbitrarily determined in this study at the
point of contact with the participant relative to hospitalization and was recorded in
number of months. This study did not initiate contact with participants prior to 10
months from first day of hospitalization or with participants who were more than 26
months post-hospitalization.
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Comorbidities: The Charlson Comorbidities Index is a scoring system developed
to predict one-year mortality based on burden of diseases. The scoring system has been
validated by researchers to assess the impact of co-morbid conditions on other disease
states, including ischemic stroke (Goldstein et al., 2004). The Charlson Comorbidity
Index assesses for the presence of 19 conditions and provides a weighted score of 1, 2, 3
or 6 based on the burden of the individual condition. Test retest reliability of the
Charlson Comorbidity Index is good and interobserver reliability is moderate to good (de
Groot, Beckerman, Lankhorst, & Bouter, 2003). While the emphasis of this tool is to
predict mortality, predictive validity was confirmed with various outcomes such as
disability, readmissions and length of stay (D'Hoore, Bouckaert, & Tilquin, 1996; Ghali,
Hall, Rosen, Ash, & Moskowitz, 1996; Newschaffer, Bush, & Penberthy, 1997). The
Charlson Comorbidity Index includes cerebrovascular disease and hemiplegia as part of
the comorbid conditions; therefore a modified version is used for stroke outcome studies.
The modified version contains 17 conditions due to the removal of cerebrovascular
disease and hemiplegia. Furthermore, the use of ICD-9-CM codes to collect the data
from medical records for the Charlson Comorbidity Index requires consolidation of
severe and mild liver disease due to the inability to differentiate between the two based
on codes alone (Deyo, Cherkin, & Ciol, 1992; Goldstein et al., 2004; Tessier et al., 2008).
Therefore, the modified version had a total of 16 conditions with their associated ICD-9CM codes. The weighted scores were added up and provide a single score which
represented the burden of disease. This information was collected from the medical
record using hospital discharge codes completed by medical records. The test retest
reliability of the medical record Charlson Comorbidity Index is 0.94 with the Spearman
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correlation coefficient (Katz, Chang, Sangha, Fossel, & Bates, 1996). The modified
version of the Charlson Comorbidity Index was found to have predictive validity (de
Groot et al., 2003; Katz et al., 1996) of functional outcomes after ischemic stroke
(Goldstein et al., 2004; Tessier et al., 2008).

Psychological Variables: The Functional Status Questionnaire contains a mental
health scale that has been used in a variety of settings. The scale included 5 items to
assess mental health during the past month. Responses were recorded on a Likert scale
from all of the time to none of the time ranging from 1-6 respectively. Answers are
scored by adding up the totals for questions 1, 3, 5 and reverse scoring questions 2 and 4.
The mental health scale was transformed into a range from 0 to 100 with 100 indicating
maximum functioning. The equation for the transformed scale is: (((SUM of response
scores for each grouping) / (number of questions with valid information)) - 1) * (100 /
((maximum valid response score) - (minimum valid response score))). A one-page report
sheet summarized each scale score and provided a “warning zone” devised to help
interpret individual mental health scores and important functional disabilities. The
mental health warning zone was based on population norms from the Rand Health
Insurance Experiment. Internal consistency for the mental health scale was found by the
authors with a reliability estimate 0.81(Jette et al., 1986). Subsequent studies continue to
show generally high internal consistency reliabilities between 0.77 – 0.88 (Einarsson &
Grimby, 1990; Guadagnoli et al., 1995; Jette et al., 1986; Wilson & Cleary, 1995;
Yarnold et al., 1991). Construct validity was found between the mental health scale of
the Functional Status Questionnaire and seven health related variables (Jette et al., 1986).
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In this case, mental health correlated significantly with six of the seven variables
(p<0.001). Correlations up to 0.8 between the mental health subscale and the Hospital
Anxiety Depression Scale were found (Monteban, Hardens, Vera, & Souetre, 1994). The
mental health scale was later adopted as part of the SF-36 (Ware & Sherbourne, 1992),
thereby correlating very highly with the Functional Status Questionnaire (>0.80).

Social Support: The Functional Status Questionnaire contains a social function
scale that assesses the participant’s social role performance and affective quality of
interactions with others. There were two subscales which measured social function over
the past month; social activity and quality of interaction. Only the social activity
subscale was used. This subscale is a 3-item measure. Responses were recorded on a
Likert scale from all of the time to none of the time ranging from 0-4 respectively. The
subscale can be converted into a single score that ranges from 0 to 100 with 100
indicating maximum functioning for the social function scale. The score was computed as
described for the mental health subscale. A “warning zone” was devised to assist in
interpretation of social function scores to represent important functional disability. The
warning zone was determined by a panel of experts (Jette et al., 1986). Internal
consistency for the social function scale was found by the authors with a reliability
estimate of 0.65(Jette et al., 1986). Subsequent studies continue to show internal
consistency reliabilities between 0.65 – 0.83 (Einarsson & Grimby, 1990; Jette et al.,
1986; Yarnold, Bryant, Repasy, & Martin, 1991). Construct validity was found between
the social function scales of the Functional Status Questionnaire and seven health related
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variables (Jette et al., 1986). In this case, social function correlated significantly with six
of the seven variables (p<0.001).

Other Variables
The other variables that were important for this study, physical and cognitive
functioning, were for inclusion or exclusion purposes. If a participant did not meet the
criteria, they were not included in the study. Although physically and cognitively
impaired individuals RTW, their trajectory of RTW may be different from others who do
not have to work with or against certain challenges. In order to limit the confounding
factors in RTW, patients with physical or cognitive impairment were excluded from this
particular study. The two instruments that were used to determine physical and cognitive
functioning are described further.

Functioning: The mRS is a widely used tool to assess physical function in braininjured patients. The scale provides a functional score between 0-6, with 6 representing
death. A score of 0 or 1 represents independence of an individual, while a score of 2 or
more indicates increasing degrees of dependency on others. A recent systematic review
found a strong test retest reliability (kappa 0.81-0.95) although only a moderate interrater reliability (kappa 0.56 to 0.78) (Banks & Marotta, 2007). Construct validity was
demonstrated in numerous studies and convergent validity between mRS and other
disability scales is well documented (Banks & Marotta, 2007).
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Cognition: The Telephone Interview for Cognitive Status (TICS) questionnaire
was designed to measure basic cognition function over the telephone. It is an 11-item
tool, which evaluates orientation (name, month, date, year, day, season, address, street,
city, state and borough); attention (counting backwards and serial sevens); language
(naming, repetition, antonyms); and long-term memory (name of president and vice
president). It is scored on a scale of 0 (worst) to 41 (best). A TICS score of less than or
equal to 30 is considered impaired by the authors of the instrument (Brandt et al., 1988).
A score less than 25 can discriminate on sensitivity analysis between demented patients
and non-demented patients (Desmond, Tatemichi, Stern, & Sano, 1995). The instrument
takes 5 minutes to administer and is reliable with a month test retest value of 0.9. It is
also validated for use in stroke patients (Desmond et al., 1995; Mayer et al., 2002).

Qualitative Questions
The qualitative questions were designed to elicit more information from
participants in order to gain a further understanding of factors that may have contributed
to RTW that would not have been captured in an instrument. They served to inform
direction for future research and to provide richness to the quality of information already
obtained with the questionnaires.

Procedure
Recruitment of participants began in the spring of 2010 through a mailed invitation
(Appendix J) to all patients with aSAH who were within 2 years +/- 2 months of from the
first day of hospitalization. A chronological list of all aSAH patients by year is
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maintained by the aneurysm support group clinical coordinator in the department of
Neurosurgery. The clinical coordinator for the aneurysm support group sent invitations
to patients according to year, but was not able to ascertain further inclusion or
exclusionary criteria from the aneurysm support group list. Each month a reminder was
mailed to all aSAH patients by the clinical coordinator to participate in a monthly support
group by the department of Neurosurgery. An announcement of this study including the
research purpose (Appendix K) was in this mailing to encourage potential participants
from years 2008-2010 to participate. The invitation to participate in this study was sent
under separate cover to the same group of patients by the aneurysm support group clinical
coordinator. The clinical coordinator was given a letter with a stamped envelope and
asked to mail the letters to aSAH patients from years 2008-2010. This invitation stated
the purpose of the study, a confidentiality statement and instructions on how to
participate. The invitation to aSAH patients from years 2008-2010 to participate in the
study was included in the aneurysm support group mailing every month. The invitations
to participate continued until March 2011.

There are approximately 500 new cases of aSAH per year at the facility where the
study was conducted. Of the 500 cases 80% of them were anticipated to be HH grades 13. Even with a very low response rate of 35%, a sample of 133 participants was an
attainable goal. The invitation included a phone number, fax number, email address and
mailing address for participants to respond. Upon contact from the patient, the principal
investigator contacted the participant over the telephone to obtain consent to participate
in the study and to screen the participant for eligibility. The TICS and mRS
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questionnaires verified cognitive status and physical ability at time of consent. If the
participant qualified to participate in the study he or she was asked questions over the
telephone designed to assess RTW, pre-injury work status, educational level and the
demographic variables age, gender, race. In addition the two questionnaires, Functional
Status Questionnaire and the Brief Illness Perception Questionnaire were administered
over the telephone. Chart review provided information for the Charlson Comorbidity
Index, the HH score, the modified Fisher score, aneurysm size and location, and verified
the presence of intraparenchymal hemorrhages, seizures or ischemic strokes. There were
approximately 50 questions with an anticipated burden on time on the patient of 30-40
minutes. Participants were sent a copy of the verbal consent (Appendix L), which
contained information on how to reach the principal investigator, including name,
mailing address, email address and telephone number. Participants were allowed to
withdraw from the study at any time for any reason.

Data Management
Data were collected over the telephone using an intake form (Appendix M) and
entered directly into a dedicated computer database secured with a password by the
principal investigator. Data cleaning was performed after each entry to assure accuracy
of data and to account for missing data. The principal investigator reviewed the data to
assure valid entries and to account for questions that were not answered or improperly
coded. Missing data did not need to be imputed by using the mean of the domain. In the
event that imputation was required, the design of the study stated that at least 60% of the
data in a given domain needed to be available for analysis, otherwise the data could not
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be used. Data were backed up and stored in a locked cabinet once a month. Participants
were given randomly chosen number codes used with all mailing correspondences and to
link all individual data. Personal information was stored in a separate password-secured
database and was destroyed upon completion of the data analysis. Personal information
was not used for any purposes outside the scope of this study.

Data Analysis
Data analysis was performed using SPSS software. Analysis included graphic
representations of the data. Descriptive statistics were used to describe the study
variables. The data were summarized using confidence intervals with 95% precision,
means, variance and standard errors. Single order linear relationships among the
variables were analyzed using Pearson’s correlation coefficients. Comparisons of means
and nominal categories were analyzed using t-tests, chi square tests and analysis of
variance. The use of survival analysis was used to deal with the time factor. KaplanMeier, a survival analysis method, was used to estimate cumulative RTW as a continuous
variable in terms of months (Lee, 1992). Censored data referred to the participants who
did not RTW within the time frame of the study. In order to test mediation of illness
perception in severity of injury and RTW, a series of regression models were employed
as described by Baron and Kenny (1986). The chi-square statistical measure was used to
test nominal/categorical and/or dichotomous variables, such as RTW. Significance was
determined by comparing the calculated coefficient (x2) and the critical value coefficient.
The null hypothesis was rejected when the calculated value was larger than the critical
value with a degrees of freedom and an alpha of 0.05. Degrees of freedom were
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determined by the equation: df=(r-1)(c-1) where r equals the number of rows and c
equals the number of columns (Pagano, 2010). The following assumptions were made:
the data were random samples of multinomial mutually exclusive distribution and the
expected frequencies were not less than one or no more than 20% of the cells were less
than five (Pagano, 2010). The point biserial correlation (rpb) was used to establish a
relationship between a continuous variable and a dichotomous variable to determine the
strength of the relationship (Howell, 2010). Correlation coefficients can vary from 0 (no
relationship) to +1 (perfect positive linear relationship to -1 (perfect negative linear
relationship). This was understood to mean that a positive result established a direct
relationship whereas a negative coefficient indicated an inverse relationship. Cohen’s
standard (Cohen, 1988) determined the strength of the relationship whereby results
between 0.10 and 0.29 represented a small association, 0.30 to 0.49 represented a
medium association and coefficients above 0.50 represented a large association.

For the mediation analysis, a series of regression analyses were performed to
assess whether the variable illness perception functioned as a mediator between RTW and
severity of injury (Baron & Kenny, 1986). In the first regression the requirement was for
the independent variable to influence the mediator. Then the independent variable must
influence the dependent variable followed by the establishment of the mediator having a
unique influence on the dependent variable. Once significance was established in these
three regressions, the final regression could be conducted. The final regression would
control for the independent variable in step 1, and examine the mediator prediction of the
outcome variable in step 2. Mediation would hold if there is a reduction in the effect of
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the independent variable on the dependent variable once the mediator is added to the
equation. “Perfect” mediation holds if the independent variable no longer has a
significant influence on the dependent variable once the mediator is added to the
regression equation (Baron & Kenny, 1986).

Design Considerations
This study required collection of data from patients after hospitalization via
telephone. Since this is the first study to examine the relationships among aSAH, RTW
and illness perception, a cross sectional design was chosen. Other research designs,
including a prospective, longitudinal design may be more appropriate and pressing to
pursue now that the relationships among the variables are more fully described. This
particular study proposed to provide this descriptive information. Limitations of this type
of study design are known to be recall bias, limited causal inference and lack of incidence
knowledge (Brink & Wood, 2001). A further limitation of this study was the degree of
interobserver variability with the HH score. This was addressed in the conclusions of the
study.

Human Subjects
Human Subjects Involvement and Characteristics
This study fell under Expedited review. The targeted study population was
participants of working age between 18-65 years of age. The sample distribution of
females to males was expected to be 3:2 due to the nature of aSAH. The study sample
represented a diverse group of participants with a diverse racial, ethnic, and
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socioeconomic background. The population was considered vulnerable due to the nature
of brain injury. Vulnerability may have been compounded by other factors such as race,
ethnicity, gender, age, education, language and socioeconomic background of the
participant. Therefore care was taken to explain in detail the purpose of the study and the
associated risks involved in participating in the study.

Potential participants were recruited from a subarachnoid hemorrhage database
from Jefferson Hospital for Neuroscience. All participants who had been at Jefferson for
treatment of subarachnoid hemorrhage were solicited to participate in the study via a
mailed invitation. If the participant responded to the invitation, he or she was contacted
by telephone in order to obtain consent for chart review and phone interview.

Sources of Materials
The primary source of data was from the participant, survey instruments and chart
review. All information was entered electronically to protect the privacy of the
participant and to reduce the number of times the participant was linked to the data.
Informed consent included a description of the study, procedures for the study, risks
associated with participating in the study, protection of the participant’s medical and
personal information, and a contact number of the principal investigator. Verbal consent
was obtained from the participant by the principal investigator on the telephone to collect
protected health information from chart review and to participate in the study.
Participants were sent a copy of the consent to keep. All participants had the right to
refuse any question or participate in any or all aspects of the study without explanation.
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Furthermore, participants had the right to withdrawal from the study at any time before,
during or after the phone interview without explanation.

Potential Risks and Benefits
This study had been identified in the literature as a gap in knowledge that needed
to be addressed. There was a small but potential benefit of this research to the
participants, to talk about their experiences both during and after hospitalization and to
reflect on how it has affected their lives. It was anticipated, however that the larger
benefit of this study was the contribution of knowledge to better care for this patient
population. This study provided the possibility for further intervention studies to be
designed and implemented including educational sessions and work rehabilitation
programs. Potential risks to participants included triggering emotional memories and
reactions and causing embarrassment or discomfort to the participant. In the event of
emotional or embarrassing topics, the participant would have been offered the
opportunity to either stop or continue at his or her discretion.

Individual data that were identifiable were protected through the use of a
password-protected database to insure confidentiality. An identification number for
coding purposes was assigned to participants to correlate with their survey responses and
interviews. All data were used research purposes only.

Inclusion of Women, Children and Minorities
This research sought to generalize to males and females of all races. The
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anticipated participation of women was expected to be slightly more than that of men.
The study was constrained to the racial and demographic representation of participants as
they presented to the hospital setting, however, Jefferson is a specialty center that other
hospitals from all over Eastern Pennsylvania and South Jersey refer to for this particular
disease state. It was anticipated that minorities would be represented in this study due to
the far-reaching reputation of the Jefferson Health System that receives patients from
diverse backgrounds. Children were not included in this study because they are rarely
affected by aSAH (Zhang et al., 2003) and the outcome variable is irrelevant to that
patient population.

IRB Training
The applicant undertook training through the Institutional Review Board (IRB),
which was a constellation of training modules designed to instruct researchers and future
researchers on the established norms of ethical behavior, as well as its historical
evolution. The program included regulatory issues and policies and procedures
associated with the conduct of research on human subjects. Informed consent, reporting
of adverse events and use of source documents was covered extensively.
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CHAPTER IV
RESULTS

The purpose of this study was to examine the mediating role of illness perception
and the influence of severity of injury on RTW in participants 1-2 years after an
aneurysmal subarachnoid hemorrhage. Sample characteristics and descriptive findings
on key variables are provided. Results are examined for each research question posed.

Study Population
A search for aneurysmal subarachnoid hemorrhage patients in one database from
March 2008 to July 2010 resulted in 1023 potential subjects (Figure 1). From this list
409 had died in the hospital and 226 patients did not meet eligibility criteria. A total of
388 patients were identified as alive and as meeting inclusion criteria for the study. Of
these patients, 146 (38%) agreed to participate in the study. All of them were screened
for cognitive and physical functioning using the Telephone Interview Cognitive
Screening (TICS) tool and the Modified Rankin Scale (mRS). In order to qualify for the
study, the participant needed to score >30 on the TICS and <2 on the mRS. All the
potential participants qualified for the study. Twelve patients were determined to be
ineligible for various reasons including being unemployed prior to injury (6); high grade
of severity of injury (4); no definitive treatment received while hospitalized (2). Of the
remaining 242 patients, 182 were unable to be reached by mailings or phone calls. Of the
remaining 60 patients, thirty-five letters were returned with no forwarding address.
Eighteen phone numbers were no longer in service. Four patients agreed to participate
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when contacted by phone, but were unavailable thereafter to participate. Three patients
called back to decline participation or requested no further contact. In total 134
participants met eligibility criteria, provided consent, completed the interview process,
and their charts were reviewed.

Figure 1 Participants and Non Participants

Total Sample
n = 1023
Ineligible
n = 635
Potential
Subjects
n = 388
No Response
Phone / Mail
n = 182
Incorrect Mailing
Address
n = 35

Dead
n = 409
> 65 yrs
n = 226
Agreed to
Participate
n = 146

Unemployed
n=6

No Address or
Phone Number
n = 18

Hunt & Hess 4,5
n=4

Agreed But
Unable to Contact
n=4

No Treatment in
Hospital
n=2

Declined
n=3

Total
Participants
n = 134

Limited information was available regarding the patients who chose not to
participate because the facility did not allow medical record review of non-participants.
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There was no difference between groups on the basis of gender, age or race (Table 3).
Participants however, cannot be assumed to resemble non-participants on factors such as
marital status, occupation, education, comorbidities, or in any of the hospital variables
that would determine severity of illness.

Table 3 Comparison of Participants and Non Participants on the Basis of Age, Gender,
Race and Marital Status
Variable
Age
Mean (SD)
Gender n(%)
Female
Race n(%)
Caucasian

Total Group
(n = 388)
51.1(8.65)

Participants
(n = 134)
52(8.52)

Non-Participants
(n = 254)
51.4(8.72)

Difference between
Groups: p-value
0.15

267(68.8%)

96(71%)

171(67.3%)

0.49

243(62.2%)

89(67.4%)

154(62.6%)

0.11

Demographic Characteristics
One hundred and thirty-four people participated in this research study. Of those
participants, the majority was female (96, 71.6%), Caucasian (89, 67.4%) and married
(84, 63.2%). Frequencies and percentages of the demographics are presented in Table 4.
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Table 4 Frequencies and Percentages of Demographics
Characteristic

N

%

Male

38

28.4

Female

96

71.6

Caucasian

89

67.4

African American

38

28.8

Asian/Hispanic

5

3.8

Single

22

16.5

Married

84

63.2

Separated/divorced

20

15.0

Widowed

3

2.3

Significant other

4

3.0

Labor-intensive

32

23.8

Professional positions

52

38.8

50

37.3

Gender

Ethnicity

Marital status

Occupational position

Support positions

All the participants were employed in various industries prior to hospitalization,
which were condensed into 3 summary classifications previously described, using the
Standard Occupation Classification System (U.S. Department of Labor, 2010). Many
(52, 38.8%) of the participants were employed in positions identified as professional
positions, while the remaining participants reported working in jobs that were identified
as either labor-intensive (32, 23.8%) positions or support positions (50, 37.3%). Table 5
shows the frequencies and assignment of participants in the Standard Occupational
Classification System into the condensed version.
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Table 5 Frequencies of Occupations and Assigned Categories
Standard Occupational Classification

N

Position Classification

Management

28

Professional Positions

Business and Financial

7

Professional Positions

Computer and Mathematics

6

Professional Positions

Architecture and Engineering

1

Professional Positions

Education, Training and Library

3

Professional Positions

Healthcare Practitioner and Technicians

5

Professional Positions

Life, Physical and Social Science

2

Professional Positions

Legal

0

Professional Positions

Art, Design, Entertainment, Sports and Media

0

Professional Positions

Sales and Related

5

Support Positions

Community and Social Services

8

Support Positions

Healthcare Support

9

Support Positions

Personal Care and Services

4

Support Positions

Food Preparation and Serving Related

3

Support Positions

Office and Administrative Support

14

Support Positions

Protective Services

3

Support Positions

Student or Homemaker

4

Support Positions

Building, Grounds Cleaning and Maintenance

4

Labor – Intensive

Construction and Extraction

7

Labor – Intensive

Installation, Maintenance and Repair

6

Labor – Intensive

Production

10

Labor – Intensive

Transportation and Material Moving

5

Labor – Intensive

Farming, Fishing and Forestry

0

Labor – Intensive
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The mean age was 52 years (Standard Deviation [SD] = 8.52; median 53) with a
range between 25-65.Years
65.Years of education ranged from 10 to 25 years ((M = 13.59, SD =
2.46). Due to the age restriction of 65 years, the upper end of the age distribution was
truncated. The interviews took place between 10 and 26 months after the time of injury
(M = 19.06, SD = 5.28). The histogram when the interviews took place is shown in
i
Figure 2.Means and standard deviations for age, education, and months since injury are
presented in Table 6.

Figure 2 Mean and Standard Deviation of Time in a Histogram
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Table 6 Means and Standard Deviations for Age, Education, and Months Elapsed Since
Injury
Variable

Mean

SD

Age

52.28

8.53

Education

13.59

2.46

Months elapsed since injury

19.06

5.28

Clinical Characteristics
Clinical characteristics included variables which were present upon admission
(severity of injury, modified Fisher grade, presence of intraparenchymal hemorrhage,
seizure activity and presence of more than 2 major comorbidities), variables related to the
aneurysm (location, size and treatment modality of the aneurysm) and variables that
occurred during hospitalization such as ischemic stroke. Table 7 shows the clinical
characteristics present upon admission and ischemic stroke which occurred during
hospitalization.
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Table 7 Frequencies and Percentage of Participants Clinical Characteristics upon
Admission or Discharge: Total and by Gender*
Clinical Characteristic

N(%)

Male n(%)

Female n(%)

0-1

31(23.2)

8(21)

23(23.9)

2-3

52(38.8)

19(50)

33(34.3)

51(38)

11(28.9)

40(41.6)

Intraparenchymal hemorrhage

18(13.4)

9(23.6)

9(9.3)

Seizure

10(7.5)

3(7.8)

7(7.2)

Comorbidities (>2)

13(9.7)

4(10.5)

9(9.3)

43(32.1)

14(36.8)

29(30.2)

On Admission
Modified Fisher grade

4

On Discharge
Ischemic Stroke

*No significant differences among variables and gender

Half the men were modified Fisher 2-3 (n=19, 50%), while the highest modified
Fisher value of 4 was predominant in women (n=40, 41.6%). Only 18 (13.4%)
participants presented with intraparenchymal hemorrhage, although a higher percentage
of men than women were affected (n=9, 23.6%). Seizures were present in only 10
participants (7.5%), which occurred in men and women equally. The number of
significant comorbidities was relatively low. Having more than 2 major comorbidities
was identified as a confounder in this study. Table 7 shows that the distribution of
having more than 2 comorbidities is about the same between men and women. Finally,
ischemic stroke was present on discharge in 43 participants (32.1%).

Table 8 shows the variables that were related to the aneurysm by total and gender.
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Table 8 Frequencies and Percentage of Participants with Clinical Characteristic related to
the Aneurysm: Total and by Gender
Characteristic

N(%)

Male n(%)

Female n(%)

<5 mm

41(30.6)

4(10.5)

37(38.5)*

5-10 mm

82(61.2)

29(76.3)

53(55.2)**

>10 mm

11(8.2)

5(13.2)

6(6.2)

Anterior circulation

111(82.8)

31(81.6)

80(83.3)

Posterior circulation

23(17.2)

7(18.4)

16(16.7)

Coiling

92(68.7)

24(63.2)

68(70.8)

Clipping

29(21.6)

10(26.3)

19(19.8)

Coil/Clipping

6(4.5)

3(7.9)

3(3.1)

Stent/Coiling

7(5.2)

1(2.6)

6(6.2)

Size of aneurysm

Location of aneurysm

Treatment of aneurysm

* χ2 26.561, df =1, p-value <0.00, OR 5.35
** χ2 7.024, df=1, p-value <0.00, OR 2.60

In terms of the characteristics related to the aneurysm there were similarities
between men and women in size, location and treatment. There was some variation
between men and women in aneurysmal size. The majority of aneurysms were between
5-10 mm in both men and women. Statistical significance was found for men who had
more ruptures with aneurysms between 5-10 mm (n=29, 76.3%) than women (n=53,
55.2%). Men were 2.6 times more likely to have the aneurysm rupture when it was
between 5-10mm. Women were 5.35 times more likely to have aneurysms less than 5
mm (n=37, 38.5%) rupture than men (n=4, 10.5%). No gender differences were found
for aneurysms larger than 10mm. The majority of the aneurysms was found in the
anterior circulation (n=111, 82.8%) and was treated endovascularly with coils (n=92,
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68.7%). Location of aneurysms can further be subdivided into the specific arteries from
which they arise. Table 9 shows the number of aneurysms in each specific location.
There were statistically significant gender differences for two vessels in the anterior
circulation. Women were 2.36 times more likely than men to have aneurysms located on
the middle cerebral artery and 2.63 times more likely on the posterior communicating
artery.

Table 9 Frequencies and Percentage of the Location of the Aneurysm: Total and by
Gender
Location

N(%)

Male n(%)

Female n(%)

ACOM

49(36.4)

20(52.6)

29(30.1)

ICA

12(8.9)

3(7.8)

9(9.3)

MCA

24(17.9)

4(10.5)

20(20.8)*

PCOM

26(19.4)

4(10.5)

22(22.9)**

Basilar

9(6.7)

2(5.2)

7(7.2)

PICA

7(5.2)

3(7.8)

4(4.1)

PCA

3(2.2)

2(5.2)

1(1.0)

SCA

4(2.9)

0(0)

4(4.1)

ACOM: anterior communicating artery; ACA: anterior cerebral artery; ICA: internal
carotid artery; MCA: middle cerebral artery; PCOM: posterior communicating artery;
PICA: posterior inferior cerebellar artery; PCA: posterior cerebral artery; SCA: superior
cerebellar artery
* χ2 10.667, df=1, p-value <0.00, OR 2.36
** χ2 12.462, df=1, p-value <0.00, OR 2.63

In summary, this sample population is comprised predominately of white married
females, who were well educated, working in support positions or professional positions
pre-injury. Few participants had multiple comorbidities or suffered from
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intraparenchymal hemorrhage or seizures on admission. Most aneurysms were between
5-10 mm in size, were located in the anterior circulation and were treated endovascularly.

Evaluation Measures
Outcome Variable
Return to work: Just over half the participants had RTW at the time of the
interview (n=75, 55.9%). Table 10 shows the breakdown of RTW by number and
percentage and gender. An equal number of men RTW as did not, whereas more than
half the women RTW (n=56, 58.3%).

Table 10 Return to Work: Total and by Gender*
Return to Work

N(%)

Male n(%)

Female n(%)

Yes

75(55.9)

19(50)

56(58.3)

No

59(44)

19(50)

40(41.6)

*No statistically significant gender differences

Table 11 shows in what capacity the participants went back to work, in terms of
RTW without a reduction in work hours, RTW but at reduced hours previous to injury or
unemployed.
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Table 11 Capacity of RTW: Total and by Gender*
Capacity

N(%)

Male n(%)

Female n(%)

No reduction in work hours

56(41.7)

15(39.4)

41(42.7)

Reduced work hours

19(14.1)

4(10.5)

15(15.6)

Unemployed

59(44.2)

19(50)

40(41.6)

*No statistically significant gender differences

In this sample 55.8% of participants RTW in some capacity, whereas 44.2% were
unemployed. Of the 75 participants who RTW, the majority did so without a reduction in
work hours (n=56, 75%). Table 12 shows the diverse range of occupations condensed
into 3 summary classifications and compared by gender.

Table 12 Occupational Categories of Participants: Total and by Gender*
Occupational Category

N(%)

Male n(%)

Female n(%)

Labor-Intensive*

32(23.8)

19(50)

13(13.5)

Professional Positions

52(38.8)

14(36.8)

38(39.5)

Support Positions*

50(37.3)

5(13.1)

45(46.8)

χ2 29.301, df=2, p-value = 0.00

Statistically significant gender differences were seen in the labor-intensive and
support positions with men holding 5.88 times more often labor-intensive jobs (n=19;
50%) as compared to women (n=13; 13.5%). Conversely the women were 7.6 times more
likely to have support positions (n=45, 46.8%) compared to the men (n=5, 13.1%). This
was an expected finding, which is consistent with labor statistics from the U.S. Labor
Department (2010).
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Predictor Variable
Severity of Injury: Severity of injury was measured using the Hunt and Hess (HH)
grading criteria according to patient presentation on admission. Mild injury was defined
as HH grade 1 or 2 and moderate injury was defined as HH grade 3. Table 13 shows the
total number by gender in each category.

Table 13 Severity of Injury: Total and by Gender
Severity of Injury

N(%)

Male n(%)

Female n(%)*

Hunt and Hess 1,2

51(38.1)

19(50)

32(33.3)

Hunt and Hess 3

83(61.9)

19(50)

64(66.6)

*χ2 3.208, df=1, p-value = 0.056

Severity of injury was divided equally between the men, with 50% having mild injury
(HH 1, 2) and 50% presenting with moderate injury (HH 3), while the women were
skewed towards moderate injury (n=64, 66.6%). This finding almost meets statistical
significance.

Mediator Variable
Illness Perception: The Brief Illness Perception Questionnaire (BIPQ) was
comprised of 8 subcategories that each represented a different aspect of illness
perception. Subcategory 1 represents consequences (how much illness has affected a
person’s life); subcategory 2 represents timeline (how long the illness will last);
subcategory 3 represents personal control (how much control the person has over the
illness); subcategory 4 represents treatment control (how effective treatment controls the
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illness); subcategory 5 represents identity (how much does a person experience
symptoms related to the illness); subcategory 6 represents concern (how concerned is a
person about the illness); subcategory 7 represents coherence (how well the illness is
understood); and finally subcategory 8 represents emotional representation (how much
does the illness affect a person emotionally). In this study the subcategories were
summed to represent a total score. For each participant, illness perception scores were
calculated on eight subsets and a total score. The illness perception subset scores ranged
from 0 to 10 for all but illness perception 7, which had a minimum score of one. The
lowest mean score was reported for Identity - illness perception 5(M = 4.31, SD= 3.33)
and the highest mean score was reported for Coherence - illness perception 7 (M
=8.04,SD = 2.17). The total illness perception scores ranged from 0 to 69.00 (M = 35.34,
SD = 16.91). Means and standard deviations for illness perception subsets and the total
score are presented in Table 14.
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Table 14 Means and Standard Deviations for Illness Perception Subcategories from the
Brief Illness Perception Questionnaire (BIPQ): Total
Variable

Mean

SD

BIPQ 1 Consequences

5.01

3.26

BIPQ 2 Timeline

5.57

3.62

BIPQ 3 Personal Control

5.02

3.39

BIPQ 4 Treatment Control

7.58

2.85

BIPQ 5 Identity

4.31

3.33

BIPQ 6 Concern

5.84

3.69

BIPQ 7 Coherence

8.04

2.17

BIPQ 8 Emotional

5.07

3.29

BIPQ Total

35.34

16.91

While illness perception scores were evaluated from 8 subcategories this variable
was summed and handled as a total score in the primary analysis. The subcategories
were considered as individual items in post hoc analysis. Reliability and internal
consistency was examined with Cronbach’s alpha tests of reliability. The alpha
coefficient was found to be good at 0.81 according to the rules of thumb recommended
by George and Mallery (2003) whereby, > .9 – Excellent, > .8 – Good, >.7 – Acceptable,
> .6 – Questionable, >.5 – Poor, < .5 – Unacceptable.

Covariates
Psychological Health: Psychological health using the Functional Status
Questionnaire (FSQ) is presented in Tables 15 and 16. The “warning zone” is a term
used by the panel of experts in developing the FSQ to determine the cut-off score used to
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differentiate participants with depressive symptoms from those without depressive
symptoms (Jette et al., 1986). The warning zone for psychological health was determined
to be equal to or greater than 71. Any score below 71 meant the participant displayed
depressive symptoms according to this instrument. These results are compared by total
and gender in Table 15 and by total and severity of injury in Table 16. Statistical
significance was found in comparing participants with depressive and non depressive
symptomatology when dichotomized by severity of injury. Participants were 2.06 time
more likely to have depressive symptoms if they had a moderate injury.

Table 15 Participants with Depressive Symptoms Compared to Those without Depressive
Symptoms: Total and by Gender*
Characteristic

N(%)

Male n(%)

Female n(%)

Depressive Symptoms

56(41.8)

14(36)

42(43)

No Depressive Symptoms

78(58.2)

24(63)

54(57)

*No statistically significant differences in gender

Table 16 Participants with Depressive Symptoms Compared to Those without Depressive
Symptoms: Total and by Severity of Injury
Characteristic

N(%)

Mild Injury n(%)

Moderate Injury n(%)

Depressive Symptoms

56(41.8)

16(31)

40(48)*

No Depressive Symptoms

78(58.2)

35(69)

43(51)

*χ2 3.67, df=1, p-value = 0.04, OR = 2.06

Social Support: Social support using the FSQ is presented in Tables 17 and 18.
The “warning zone” a term used to differentiate high quality social support from low
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quality social support, was determined by a panel of experts (Jette et al., 1986) using the
cut-off score equal to or greater than 70. The results are compared by gender and by
severity of injury.

Table 17 High Quality Social Support Compared to Low Quality: Total and by Gender*
Characteristic

N(%)

Male n(%)

Female n(%)

High Quality

86(64)

24(63)

62(65)

Low Quality

48(36)

14(37)

34(35)

*No statistically significant gender differences

Table 18 High Quality Social Support Compared to Low Quality: Total and by Severity
of Injury*
Characteristic

N(%)

Mild Severity n(%)

Moderate Severity n(%)

High Quality

86(64%)

50(61)

36(71)

Low Quality

48(36%)

33(39)

15(29)

*No statistically significant differences in severity of injury

Relationships of Dependent and Independent Variables
Prior to analyzing the research questions, the independent variables were analyzed
in relation to the main outcome RTW. Return to work was measured first as a
dichotomous variable at the time of interview (RTW: yes vs. no). Secondly RTW was
measured as a continuous variable using number of months elapsed from first day of
hospitalization until time of interview.
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Return to Work as a Dichotomous Variable
Analysis with nominal variables was completed using Chi Square analysis to
accommodate the dichotomous value of RTW (Table 19). A comparison of means
between RTW and those who did not RTW on demographic, clinical and predictor
variables was completed using t-scores (Table 20).

Table 19 Comparison of Nominal Demographic and Clinical Variables on RTW
Demographic Variables

RTW n(%)

Gender
Male

19(50)

Female

56(58)

Marital Status
Married/Significant Other

55(65)

Not Married/No Significant Other

19(44)

Ethnicity
Caucasian

55(61)

Black

17(44)

Asian/Hispanic

3(60)

Occupation
Labor-Intensive

12(37)

Professional Positions

36(69)

Support Positions

27(54)

Clinical Variables
Severity of Injury

RTW n(%)

Mild Injury

43(52)

Moderate Injury

32(63)

Fisher Grade
0

4(67)

χ2

df

p

0.767

1

0.44

8.39

1

0.00*

3.181

2

0.20

3.702

2

0.15

χ2
1.53

df
1

p
0.14

3.269

4

0.51
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1

13(52)

2

24(67)

3

7(44)

4

27(53)

Intraparenchymal Hemorrhage
Yes

9(50)

No

66(57)

Seizure
Yes

4(40)

No

71(57)

Ischemic Stroke
Yes

26(60)

No

49(54)

Size of aneurysm
<5mm
5-10mm
>10mm

0.301

1

0.38

1.118

1

0.23

0.519

1

0.29

2.282

2

0.32

0.963

1

0.22

3.836

3

0.28

0.397

1

0.33

0.563

1

0.32

22(54)
49(60)
4(36)

Location of aneurysm
Anterior

60(54)

Posterior

15(65)

Aneurysm Vessel
ACOM

26(53)

MCA

10(42)

PCOM

16(62)

Other

23(65)

Treatment (Dichotomous)
Endovascular treatment

57(57)

Open surgery

18(51)

Comorbidities
Less than 2

69(57)

Greater than or equal to 2

6(46)
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Depressive Symptoms
Depressive Symptoms

29(53)

No Depressive Symptoms

46(58)

Social Support
Low Quality

18(37)

High Quality

57(66)

0.398

1

0.32

10.353

1

0.00*
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Table 20 Comparison of Means between RTW and non RTW Participants on
Demographic, Clinical and Predictor Variables
Demographic Variables

N

Mean

SD

Age (Years)
RTW

75

51.67

8.47

Non RTW

59

53.07

8.68

Education (Years)
RTW

75

14.01

2.77

Non RTW

59

13.03

1.87

Clinical Variables

N

Mean

SD

Time to Interview (Months)
RTW

75

19.72

5.145

Non RTW

59

18.22

5.382

Depressive Symptoms
RTW

75

73.84

17.83

Non RTW

59

69.14

23.23

Low Quality Social Support
RTW

75

83.21

28.36

Non RTW

59

66.03

35.06

N

Mean

SD

Mediator Variable
Illness Perception
RTW

75

30.39

16.65

Non RTW

59

41.63

15.17

t

p

-0.943

0.34

2.42

0.01*

t

p

1.64

0.10

1.32

0.18

3.05

0.00*

t

p

-4.03

0.00*

As seen in this analysis, marital status and social support were significantly
associated with RTW. When marital status was dichotomized into having a
spouse/significant other or not, RTW was significantly higher in those with a spouse or
significant other. There were significant associations between RTW and the quality of
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social support. When the means key variables were compared for those who did RTW
versus those who did not RTW, education, low quality social support and illness
perception demonstrated statistically significant differences.

Return to Work as a Continuous Variable
A total of 75 participants returned to work. Analysis of RTW as a continuous
variable using number of months until time of interview was done with t-tests, analysis of
variance and Pearson’s correlation coefficients (Tables 21, 22 and 23).
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Table 21 Comparison of Means of Months to RTW on Demographic and Clinical
Variables (n=75)
Variable

N

Mean

SD

t

p

2.34

0.02*

-0.380

0.70

0.759

0.45

-0.092

0.92

0.604

0.54

-0.606

0.54

0.138

0.89

-0.896

0.37

RTW
Gender
Male

19

21.74

3.46

Female

56

19.21

3.45

a

IPH

Yes

9

19.44

3.08

No

66

19.91

5.35

Seizure
Yes

4

21.75

3.40

No

71

19.75

5.20

Comorbidities
Yes

6

19.67

4.80

No

69

19.87

5.18

Ischemic Stroke
Yes

26

20.35

5.52

No

49

19.59

4.93

Location
Anterior

60

20.03

5.20

Posterior

15

19.13

4.91

Treatment
Endovascular

57

19.81

4.60

Open

18

20.00

5.31

Severity of Injury

a

Mild

32

20.47

5.21

Moderate

43

19.40

5.02

– Intraparenchymal hemorrhage
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Table 22 Comparison of Means of Months to RTW between Categories of Demographic
and Clinical Variables (n=75)
Variable

N

Mean

SD

F-Ratio

dF

F-Probability

0.737

3

0.53

2.69

2

0.53

0.964

2

0.07

0.561

4

0.69

0.587

2

0.55

3.836

3

0.28

RTW
Marital Status
Married

55

22.40

6.95

Single

11

19.87

4.67

Significant Other

5

18.36

6.83

Divorced

3

19.00

3.00

Ethnicity
White

55

19.16

5.12

Black

17

21.18

4.90

Asian/Hispanic

3

25.00

1.73

Occupation
Labor-intensive

12

21.50

4.44

Professional Position

36

19.92

5.15

Support Position

27

19.04

5.36

Fisher
0

4

21.75

5.96

1

13

20.31

5.83

2

24

20.13

4.39

3

7

17.43

4.86

4

27

19.74

5.48

Size
<5mm

22

20.45

5.47

5-10mm

49

19.43

5.08

>10mm

4

21.75

3.68

Aneurysm Vessel
ACOM

26

19.45

5.25

MCA

10

18.21

5.34

PCOM

16

19.73

5.41
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23

Other

18.60

5.29

Table 23 Pearson’s Correlation Among Continuous Demographic, Covariate, and
Predictor Variables (n=75)
Variable
Age

r
0.043

P
0.71

Education

0.156

0.18

Depressive Symptoms

-0.147

0.20

Social Support

0.148

0.20

Illness Perception

0.051

0.66

In comparing means (Table 21), females RTW two months earlier than the males
in the study. This was a statistically significant result. Likewise the occupational
category “labor-intensive” approached statistical significance, suggesting that participants
RTW two months later than those who worked in professional or support positions.

In continuing to evaluate RTW as a continuous variable in terms of time in
months, the effect of illness perception and severity of injury were evaluated using the
Kaplan-Meier method. The Kaplan-Meier analysis allows for estimating the cumulative
rate of RTW by comparing groups without excluding censored cases, that is those
participants who did not RTW. The goal of the analysis is to establish relative risk
between the presence of a dichotomized level of each study variable in terms of months
to RTW. The two continuous variables of interest that were dichotomized were done so
at the median, such as age (<53), and BIPQ scores (<37). The Functional Status
Questionnaire depressive symptoms scores were dichotomized at the level of < 71 and
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low perceived social support at the level of <70. Table 24 shows all the variables and at
which level they were dichotomized.

Table 24 Dichotomized Variables
Variable

“0 value”

“1 value”

Age

<53

≥53

Gender

Male

Female

Not Married

Married

Fisher

0-2

3-4

IPHa

Yes

No

Seizure

Yes

No

Comorbidities

≥2

<2

Ischemic Stroke

Yes

No

Location

Posterior

Anterior

Treatment

Open Surgery

Endovascular

Severity of Injury

Moderate

Mild

Illness Perception

<37

≥37

Depressive Symptoms

<71

≥71

Social Support

<70

≥70

Marital Status

a

– Intraparenchymal hemorrhage

The assumption was that the groups were the same. The Log-Rank test was used
to validate this assumption. The time parameter was time in months from day of
admission to hospital until time of interview. The status parameter was whether the
participant RTW or not.
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Illness perception was the first concept analyzed by the Kaplan-Meier method in
relation to demographic and clinical variables (Table 25).
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Table 25 Illness Perception (IP) and RTW: Kaplan Meier Analysis Comparing High and
Low Values Stratified by Demographic and Clinical Variables
Variable
Overall Comparison
Stratified by Age
<53
≥53
Stratified by Gender
Male
Female
Stratified by Marital Status
Married
Not Married
Stratified by Occupation
Labor-intensive
Support Position
Professional Position
Stratified by Location
Anterior
Posterior
Stratified by Treatment
Endovascular
Open Surgery
Stratified by Fisher Grade
0-2
3-4
Stratified by IPHa
Present
Not Present
Stratified by Ischemic Stroke
Present
Not Present
Stratified by Comorbidities
≥2
<2
Stratified by Depression
Depressive Symptoms
No Depressive Symptoms
Stratified by Social Support
High Level
Low Level
a
– Intraparenchymal hemorrhage

Low IP
RTW n(%)
56(67.6)

High IP
RTW n(%)
29(43.9)

Log Rank

p

0.579

0.44

26(76.5)
20(58.8)

17(50)
12(37.5)

0.006
0.748

0.93
0.38

11(68.7)
35(67.3)

8(36.4)
21(47.7)

0.005
0.596

0.94
0.44

12(57.1)
34(72.3)

7(25)
21(56.8)

1.355
0.069

0.24
0.79

6(54.5)
18(66.7)
22(73.3)

6(33.3)
9(42.9)
14(51.9)

0.702
0.106
0.325

0.40
0.70
0.56

38(66.7)
8(72.7)

22(40.7)
7(58.3)

1.381
1.86

0.17
0.24

34(69.4)
12(63.2)

23(46)
6(37.5)

0.43
1.64

0.83
0.20

28(80)
18(54.5)

13(40.6)
16(47.1)

2.36
0.126

0.12
0.72

3(50)
43(69.4)

6(50)
23(42.6)

0.034
1.139

0.85
0.28

19(79.2)
27(61.4)

7(36.8)
22(46.8)

0.141
0.714

0.70
0.39

3(50)
43(69.4)

3(43.9)
26(44.1)

0.410
0.204

0.52
0.53

10(76.9)
36(65.5)

19(44.2)
10(43.5)

0.024
0.224

0.87
0.63

41(71.9)
5(45.5)

16(55.2)
13(35.1)

1.006
3.213

0.31
0.07
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None of the variables demonstrated statistical significance in this analysis
although low level of social support approached significance. Figure 3 shows the
survival curve comparing high illness perception scores and RTW to those who had low
illness perception scores. The 0 on the X
X-axis represents time of hospitalization, whereas
the 100 on the Y axis represents the entire sample. The overall LogRank Statistic was
not statistically significant (LogRank Statistic 0.579, df 1, pp-value
value 0.44) suggesting that
time as the way it was reported in this study is not contributing to the variance seen in
participants who did or did not RTW.

Figure 3 Cumulative Failure to RTW Comparing High Illness Perception Scores to Low
Illness Perception Scores

Severity of Injury was the second concept analyzed by the Kaplan-Meier
Kaplan
method
in relation to demographic and clinical variables (Table 26).
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Table 26 Severity of Injury and RTW: Kaplan Meier Analysis Comparing Mild and
Moderate Injury Stratified by Demographic and Clinical Variables
Variable
Overall Comparison
Stratified by Age
<53
≥53
Stratified by Gender
Male
Female
Stratified by Marital Status
Married
Not Married
Stratified by Occupation
Labor-intensive
Support Position
Professional Position
Stratified by Location
Anterior
Posterior
Stratified by Treatment
Endovascular
Open Surgery
Stratified by Fisher Grade
0-2
3-4
Stratified by IPHa
Present
Not Present
Stratified by Ischemic Stroke
Present
Not Present
Stratified by Comorbidities
≥2
<2
Stratified by Depression
Depressive Symptoms
No Depressive Symptoms
Stratified by Social Support
High Level
Low Level
a
– Intraparenchymal hemorrhage

Mild
RTW n(%)
32(62.7)

Moderate
RTW n(%)
43(51.8)

Log Rank

p

0.05

0.81

23(74.2)
9(45)

20(54.1)
23(50)

0.124
0.149

0.72
0.70

14(73.7)
18(56.2)

5(26.3)
38(59.4)

2.43
0.212

0.11
0.64

7(43.7)
25(71.4)

12(36.4)
30(61.2)

0.013
0.47

0.90
0.82

5(55.6)
11(68.7)
16(61.5)

7(35)
16(50)
20(64.5)

6.249
0.668
0.237

0.01*
0.41
0.62

27(62.8)
5(62.5)

33(48.5)
10(66.7)

0.022
0.791

0.88
0.37

23(60.5)
9(69.2)

34(55.7)
9(40.9)

0.020
0.602

0.43
0.88

25(58.1)
7(87.5)

16(66.7)
27(45.8)

0.857
1.902

0.35
0.16

2(100)
30(61.2)

7(43.7)
36(53.7)

0.172
0.025

0.67
0.87

10(71.4)
22(59.5)

16(55.2)
27(50)

1.443
0.686

0.23
0.40

3(37.5)
29(67.4)

3(60)
40(51.3)

0.141
0.188

0.70
0.66

7(43.7)
25(71.4)

22(55)
21(48.8)

1.866
1.523

0.17
0.21

28(77.8)
4(26.7)

29(55)
14(47.4)

0.904
1.916

0.34
0.16
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Figure 4 shows the survival curve comparing moderate severity of injury and
RTW to those who had mild severity of injury. The 0 on the X-axis represents time of
hospitalization, whereas the 100 on the Y axis represents the entire sample. The overall
LogRank Statistic was not statistically significant (LogRank Statistic 0.053, df 1, p-value
0.81) suggesting that time as the way it was reported in this study is not contributing to
the variance seen in participants who did or did not RTW. The failure to achieve
significance in either of the predictor variables may be reflective of time as an arbitrary
variable in this study relative to when the interview was conducted as opposed to the time
in months the participant actually RTW. However, one of the variables in the severity of
injury analysis demonstrated statistical significance. In the category of labor-intensive
work (LogRank 6.249, p-value 0.01) participants RTW significantly later than those in
other in support or professional positions (Figure 5). Only 35% of participants in the
labor-intensive category RTW, which were mostly accounted for after 24 months.
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Figure 4 Cumulative Failure to RTW Comparing Moderate Severity of Injury to Mild
Severity of Injury

Figure 5 Cumulative Failure to RTW and Different Categories of Employment
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Return to work was examined in relation to demographic, clinical and predictor
variables. Individuals who were married or with a significant other, had a higher level of
education and identified a high level of social support were statistically more likely to
RTW. A participant’s reported illness perception score was also a statistically significant
finding with a negative correlation to RTW. Other demographic or clinical factors such
as age, occupation, aneurysm size, location or treatment and depression were not
significant in determining RTW. Surprisingly, severity of injury and other sequelae
associated with injury such as intraparenchymal hemorrhage, ischemic stroke and
seizures were also not found to be statistically significant in determining who would or
would not RTW.

Research Questions
Four research questions were the focus of this study. The chi-square statistical
measure was used to test nominal/categorical and/or dichotomous variables, such as
RTW. Significance was determined by comparing the calculated coefficient (x2) and the
critical value coefficient. The null hypothesis was rejected when the calculated value was
larger than the critical value with a degrees of freedom and an alpha of 0.05. The point
biserial correlation (rpb) was used to establish a relationship between a continuous
variable and a dichotomous variable to determine the strength of the relationship
(Howell, 2010). For the mediation analysis, a series of regression analyses were
performed to assess whether the variable illness perception functioned as a mediator
between RTW and severity of injury (Baron & Kenny, 1986). In the first regression the
requirement was for the independent variable to influence the mediator. Then the
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independent variable would need to influence the dependent variable followed by the
establishment of the mediator having a unique influence on the dependent variable. Once
significance was established in these three regressions, the final regression could be
conducted. The final regression would control for the independent variable in step 1, and
examine the mediator prediction of the outcome variable in step 2.

Research Question 1
RQ1: Is there a statistically significant relationship between severity of injury
(mild vs. moderate) and illness perception?
To examine research question 1, a point-biserial correlation was performed to determine
if there was a statistically significant relationship between severity of injury (mild vs.
moderate) and illness perception. The correlation was statistically significant, rpb = 0.19,
p = 0.03, indicating a statistically significant relationship between severity of injury (mild
vs. moderate) and illness perception. As illness perception scores increased, the more
likely a participant had a moderate severity of injury, and vice versa. Participants with a
moderate severity of injury perceived their severity of illness to be higher, and those with
a mild injury perceived their illness with a lower level of severity. According to Cohen’s
standard (1988), where less than 0.30 represents a small association, 0.30 - 0.49
represents a medium association, and 0.50 or larger correlations represent a large size
effect or correlation between the two variables, the correlation coefficient of 0.19
represents a small association between the two variables. The null hypothesis – that no
relationship exists between illness perception and severity of injury – is rejected.
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Research Question 2
RQ2: Is there a statistically significant relationship between severity of injury
(mild vs. moderate) and RTW (yes vs. no)?
To examine research question 2, a chi square analysis was conducted to determine if
there was a statistically significant relationship between severity of injury (mild vs.
moderate) and RTW (yes vs. no). The chi square cell counts were analyzed to be certain
the assumption of expected cell values was met; none of the four cells had expected
values below five. The result of the 2 x 2 chi square analysis was not statistically
significant, χ2 (1) = 1.53, p = 0.21, indicating there is not a statistically significant
relationship between severity of injury and RTW. The null hypothesis – that no
relationship exist between RTW and severity of injury – cannot be rejected. The results
of this research question negate the possibility to test for a mediator variable in this
model, therefore the mediation model as it stands cannot be pursued. The results of the
chi square analysis are presented in Table 27.

Table 27 Chi Square Analysis on Severity of Injury (mild vs. moderate) and RTW (yes
vs. no)
Severity of injury
Mild

Moderate

Return to work
No

19

40

Yes

32

43

χ2 (1)

p

1.53

0.21
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Research Question 3
RQ3: Is there a statistically significant relationship between illness perception and
RTW (yes vs. no)?
To examine research question 3, a point-biserial correlation was conducted to determine
if there was a statistically significant relationship between illness perception and RTW
(yes vs. no). The result of the correlation was statistically significant, rpb = -0.30, p<
0.00, indicating there is a statistically significant relationship between illness perception
and RTW (yes vs. no). Participants who perceived their illness with a higher level of
severity did not RTW as frequently as those who perceived their illness with a lower
level of severity. According to Cohen’s standard (1988), where less than 0.30 represents
a small association, 0.30 - 0.49 represents a medium association, and 0.50 or larger
correlations represent a large size effect or correlation between the two variables, the
correlation coefficient of 0.30 represents a medium association between the two
variables. The null hypothesis – that no relationship exist between illness perception and
RTW – is rejected.

Research Question 4
RQ4: After controlling for illness perception, does severity of injury (mild vs.
moderate) predict RTW (yes vs. no)?
The results of the first 3 regressions provide an inadequate model for further inquiry into
a mediation model. The first regression evaluating a relationship between severity of
injury and illness perception, although statistically significant has a weak association.
However, there was no evidence of an association between severity of illness and RTW,
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hence the null hypothesis could not be rejected. Therefore, the mediation model did not
hold, and instead a logistic regression was conducted with severity of injury (mild vs.
moderate) predicting RTW, after controlling for illness perception.

The Hosmer and Lemeshow test was performed to test goodness of fit. The
results, Χ2= 5.98, df = 8, p= 0.65 indicate a p value greater than 0.05; therefore, the
model fit the data. The data were also examined for the absence of multicollinearity,
which assumes that predictor variables are not closely related, and was assessed using
Variance Inflation Factors (VIF). VIF values greater than 10 suggest the presence of
multicollinearity (Stevens, 2002). With VIF values below 10 and tolerance values above
0.20, the assumption is met. The results of the logistic regression were significant, Χ2=
13.05, df = 2, p= 0.00, suggesting that the model with severity of injury predicting RTW,
after controlling for illness perception, is statistically significant. The model accounted
for 12.4% of the variance in RTW and overall the regression correctly predicted 62.7% of
the outcomes for RTW (Table 28).

Table 28 Logistic Regression Correct Predicting RTW
Predicted
Return to work
Observed

Return to work No
Yes
Overall Percentage

No

Yes

Percentage Correct

28

31

47.5

19

56

74.7
62.7
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The beta coefficients and odds ratios are presented in Table 27, and show that
severity of illness did not offer a statistically significant contribution in predicting RTW
after illness perception was entered as a covariate. Illness perception offered a significant
contribution to predicting RTW (OR=0.96, 95% CI =0.94–0.98); this finding indicates
that for every 1-unit increase in illness perception, participants are 0.96 times less likely
to RTW. Another way to interpret this finding is that for every 1-unit decrease in illness
perception, participants are 1.04 times more likely to RTW. The null hypothesis – that
severity of injury does not predict RTW after controlling for illness perception – cannot
be rejected. The results of the regression are summarized in Table 29.

Table 29 Logistic Regression with Severity of Illness Predicting RTW, after controlling
for Illness Perception
95% C.I. for
Variable

B

S.E.

Wald

Df

p

Exp(B)

Illness perception

-0.04

0.01

10.24

1

0.00

0.96

0.94

0.98

Severity of injury

0.25

0.38

0.42

1

0.51

1.28

0.60

2.72

Lower Upper

Note. X2 =13.05, df = 1 p=0.00, R2 = 0.012.

Sensitivity and specificity analysis was performed. The c-statistic provides the
value for the area under the ROC curve. This value was calculated to be c = 0.321 for
participants who RTW (Figure 6). The test variable was the sum of illness perception as
determined by the Brief Illness Perception Questionnaire and the state variable was
RTW. The reference line was 0.5, which is equivalent to chance, therefore, the value of c
= 0.321 was not statistically significant.
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Figure 6 ROC Curve for RTW and Illness Perception using BIPQ

However, when the data are reversed again using BIPQ as the test variable and the state
variable is failure to RTW, c = 0.679 (Figure 7). This suggests that the utility of illness
perception is in its ability to predict failure to RTW.
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Figure 7 ROC Curve for Failure to RTW and Illness Perception using BIPQ

Post Hoc Analysis
In order to achieve the most precise RTW model an additional logistic regression
was performed on the variables that demonstrated significance in preliminary analysis
including marital status, education, gender, social support and work category. The
Hosmer and Lemeshow test was again performed to test goodness of fit. The results
indicate a p value greater than 0.05; therefore, the model fit the data. The results of the
Hosmer and Lemeshow test were Χ2= 9.98, df = 8, p= 0.27. The data were also
examined for the absence of multicollinearity, which assumes that predictor variables are
not closely related, and was assessed using Variance Inflation Factors (VIF). VIF values
greater than 10 suggest the presence of multicollinearity (Stevens, 2002). With VIF
values below 10 and tolerance values above 0.20, the assumption is met.
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The results of the logistic regression were significant, Χ2= 30.61, df = 5, p= 0.00,
suggesting that the model with marital status and illness perception was statistically
significant. The variables gender, education, social support, work category were dropped
from the equation. The model with marital status and illness perception accounted for
12.5% of the variance in RTW and overall the regression correctly predicted 69.7% of the
outcomes for RTW (Table 30).

Table 30 Logistic Regression Correct Predicting RTW using Illness Perception and
Marital Status
Predicted
Return to work
Observed

Return to work No
Yes
Overall Percentage

No

Yes

Percentage Correct

30

28

51.7

12

62

83.8
69.7

The beta coefficients and odds ratios are presented in Table 31, and show that
marital status and illness perception significantly contributed to the prediction of RTW.
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Table 31 Logistic Regression with Marital Status and Illness Perception Predicting RTW
95% C.I. for
Variable

B

S.E.

Wald

Df

p

Exp(B)

Illness perception

0.037

0.012

9.48

1

0.00

1.038

1.014

1.063

Marital Status

1.052

0.391

7.24

1

0.00

2.86

1.331

6.616

Lower Upper

Note. X2 =20.07, df = 2 p=0.00

As an individual variable marital status merits further investigation. Participants
with a significant other were 2.86 times more likely to RTW than those who did not have
a significant other. In comparing the means of marital status with BIPQ scores (Table
32), no statistical significance is found, indicating an independent role for marital status.

Table 32 Comparison of Means and Standard Deviations of Marital Status on BIPQ
Scores
Variable

N

Mean

SD

BIPQ
Married/Significant Other

84

33.56

15.99

Not Married/No Significant

49

38.29

18.31

t

p

1.557

0.12

Additional analysis to further evaluate individual influences of the subcategories
of the Brief Illness Perception Questionnaire (BIPQ) on RTW was done by logistic
regression in order to provide even more specific information for future research.
Descriptive statistics using t-tests and means for the subcategories were compared to
gender, depression and social support. The subcategories were also compared between
participants who RTW and those who did not RTW. Due to multiple repeated tests
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caution should be taken in interpreting significant results in this section. The data were
exploratory in nature and used for generating hypotheses only.

Of interest was the relationship among the BIPQ variables. Pearson’s correlation
coefficient for relations among the BIPQ variables was evaluated and results are
presented in Table 33.
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Table 33 Pearson’s Correlation Coefficient among the Brief Illness Perception
Questionnaire (BIPQ) Subcategories
BIPQ1

BIPQ1

Pearson

Consequences

Sig.
N

BIPQ2

Pearson

Timeline

Sig.
N

BIPQ3

Pearson

Personal

1

134

BIPQ2

0.464

**

BIPQ3

0.406

**

BIPQ4

Pearson

Treatment

Sig.
N

BIPQ5

Pearson

Identity

Sig.

0.380

Pearson

Concern

Sig.

Pearson

Coherence

Sig.

0.674

**

BIPQ6

0.598

BIPQ7

0.162

0.526**

0.00

0.00

0.06

0.00

134

134

134

134

134

134

134

1

**

**

**

**

0.100

0.342**

134

0.398

0.264

0.354

0.345

0.00

0.00

0.00

0.00

0.25

0.00

134

134

134

134

134

134

1

0.258**

0.264**

0.351**

0.185*

0.305**

0.00

0.00

0.00

0.03

0.00

134

134

134

134

134

1

**

**

**

0.293**

134

134

0.394

0.242

0.274

0.00

0.00

0.00

0.00

134

134

134

134

1

**

0.132

0.516**

0.00

0.12

0.00

134

134

134

1

0.159

0.574**

134

0.461

134

N
BIPQ8

Pearson

Emotional

Sig.

BIPQ8

**

0.00

N
BIPQ7

BIPQ5

0.00

N
BIPQ6

**

0.00

Sig.
N

BIPQ4

N

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

This table shows that the eight subcategories of the BIPQ were not highly
correlated evidenced by few values greater than 0.5 and none greater than 0.7.

0.66

0.00

134

134

1

0.226**
0.00

134

134
1

134
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The means and standard deviations of the subcategories of the BIPQ were
presented elsewhere in this chapter (see Table 14) but were compared here to include
gender differences. Only one statistically significant difference was found in the
subcategory 4, treatment control of the BIPQ related to gender (Table 34). Males were
less likely than females to perceive treatment as a definitive end of the illness.

115
Table 34 Comparison of Means and Standard Deviations on Subcategories of the BIPQ
by Gender.
BIPQ

N

Mean

SD

1 Consequences
Male

38

5.37

3.3

Female

96

4.89

3.2

2 Timeline
Male

38

6.11

3.2

Female

96

5.33

3.7

3 Personal Control
Male

38

5.00

3.5

Female

96

5.01

3.3

4 Treatment Control
Male

38

7.32

3.0

Female

96

8.03

2.6

5 Identity
Male

38

4.94

3.8

Female

96

4.04

3.0

6 Concern
Male

38

5.58

3.9

Female

96

5.92

3.5

7 Coherence
Male

38

9.92

1.9

Female

96

8.04

2.3

8 Emotional
Male

38

4.74

3.2

Female

96

5.11

3.3

t

P

0.769

0.44

1.119

0.26

-0.016

0.98

2.41

0.01*

1.34

0.18

-0.478

0.63

0.278

0.78

-0.594

0.55
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Descriptive statistics of the subcategories of the BIPQ were presented in two
groups described as either participants with depressive symptoms or those without
depressive symptoms in Table 35 with test of difference between the groups. The
depression screen was determined by a cutoff score of 71 on the Functional Status
Questionnaire (FSQ). Participants with a score of 70 or lower were identified as having
depressive symptoms.
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Table 35 Comparison of Means between Participants with Depressive Symptoms and
Those without Depressive Symptoms according to FSQ on Subcategories of the BIPQ
BIPQ

N

Mean

SD

1 Consequences
Depressive Symptoms

56

4.06

3.29

No Depressive Symptoms

78

6.36

2.74

2 Timeline
Depressive Symptoms

56

4.82

3.69

No Depressive Symptoms

78

6.57

3.23

3 Personal Control
Depressive Symptoms

56

6.58

3.65

No Depressive Symptoms

78

5.61

2.90

4 Treatment Control
Depressive Symptoms

56

8.10

3.05

No Depressive Symptoms

78

8.80

2.45

5 Identity
Depressive Symptoms

56

3.22

3.24

No Depressive Symptoms

78

5.82

2.82

6 Concern
Depressive Symptoms

56

4.79

3.74

No Depressive Symptoms

78

7.25

3.07

7 Coherence
Depressive Symptoms

56

9.64

2.06

No Depressive Symptoms

78

8.52

2.42

8 Emotional
Depressive Symptoms

56

3.35

2.80

No Depressive Symptoms

78

7.32

2.46

t

P

-4.34

0.00*

-2.84

0.00*

-1.81

0.07

-1.41

0.15

-4.94

0.00*

-4.16

0.00*

-2.25

0.02*

-8.68

0.00*
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Table 35 shows statistical significance in all subcategories of the BIPQ except for
the third and fourth category, which are personal control and treatment control in
participants with or without depressive symptoms. This is likely to be interpreted as
participants who displayed depressive symptoms did not necessarily identify the illness
as a factor that was within their personal control. Treatment of all the cerebral aneurysms
were definitive in every case, thus may be reflected here as not contributing to illness
perception. The results of this table suggest that the participants who had depressive
symptoms perceived the meaning of illness as more threatening.

Table 36 shows participants with high level of social support versus low level of
social support with test of difference between the groups.
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Table 36 Comparison of Means between High Level of Social Support (SS) and Low
Level of Social Support Participants on Subcategories of the BIPQ
BIPQ

N

Mean

SD

1 Consequences
High SS

86

3.97

3.10

Low SS

48

6.92

2.68

2 Timeline
High SS

86

4.69

3.67

Low SS

48

7.10

2.90

3 Personal Control
High SS

86

6.69

3.62

Low SS

48

5.58

2.87

4 Treatment Control
High SS

86

9.83

2.85

Low SS

48

7.42

2.50

5 Identity
High SS

86

3.03

3.08

Low SS

48

6.58

2.40

6 Concern
High SS

86

4.88

3.73

Low SS

48

7.50

2.91

7 Coherence
High SS

86

9.56

1.82

Low SS

48

8.81

2.71

8 Emotional
High SS

86

3.73

3.06

Low SS

48

7.29

2.37

t

P

-5.53

0.00*

-4.19

0.00*

-1.57

0.11

-3.22

0.00*

-7.37

0.00*

-4.49

0.00*

-2.86

0.00*

-7.46

0.00*
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Again seen with comparing the means of participants who identified a high level
of social support versus a low level of social support is statistical significance in all
subcategories except the third one, which is personal control. This finding suggests that
when the participants were dichotomized into high and low levels of social support
groups the perception of control over one’s illness did not contribute significantly to their
perception of the severity of illness. Participants having low levels of social support
chose higher scores in every other category, meaning the illness was perceived as more
threatening.

The means and standard deviations of the subcategories of the BIPQ are
compared for those who RTW and those who did not RTW in Table 37.
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Table 37 Comparison of Means between RTW and non-RTW (NRTW) Participants on
Subcategories of the BIPQ
BIPQ

N

Mean

SD

1 Consequences
Yes (RTW)

75

3.79

2.97

No (NRTW)

59

6.59

2.95

2 Timeline
Yes (RTW)

75

4.87

3.96

No (NRTW)

59

6.42

2.88

3 Personal Control
Yes (RTW)

75

6.95

3.69

No (NRTW)

59

5.08

2.99

4 Treatment Control
Yes (RTW)

75

8.35

3.13

No (NRTW)

59

8.46

2.40

5 Identity
Yes (RTW)

75

3.44

3.12

No (NRTW)

59

5.41

3.27

6 Concern
Yes (RTW)

75

4.59

3.68

No (NRTW)

59

7.39

3.02

7 Coherence
Yes (RTW)

75

9.81

1.98

No (NRTW)

59

8.25

2.55

8 Emotional
Yes (RTW)

75

4.63

3.32

No (NRTW)

59

5.49

3.25

t

p

-5.43

0.00*

-2.62

0.01*

-0.239

0.81

-0.232

0.81

-3.54

0.00*

-4.83

0.00*

-1.091

0.22

-1.51

0.13
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Statistically significant findings related to RTW were found in the categories:
consequences (how much does your illness affect your life), timeline (how long do you
think your illness will continue), identity (how much do you experience symptoms from
your illness) and concern (how concerned are you about your illness). Participants who
reported lower scores for consequences, timeline, identity and concern, were more likely
to RTW.

Based on earlier analysis, marital status; gender; depression; social support; the
subcategories, 1 (consequences), 2 (timeline), 5 (identity) and 6 (concern) were used in a
logistic regression with the dichotomous value of RTW (yes vs. no) to produce a model
that would better predict RTW. The Hosmer and Lemeshow test was performed to test
goodness of fit. The results of this test were Χ2= 8.121, df = 8, p= 0.42. Forward
stepwise regression was used with the condition p =.05 to enter and p=.10 to remove.
The results of the stepwise logistic regression were significant, Χ2=36.244, df = 3,
p=0.00, suggesting that the model with BIPQ 1 (consequences), BIPQ 6 (concern) and
marital status predicting RTW is statistically significant. Participants who perceived their
illness with fewer consequences, had less concern about the illness and who were married
were more likely to RTW. The remaining variables were dropped from the regression.
The model with marital status and BIPQ 1 and 6 accounted for 19.8% of the variance in
RTW and overall the regression correctly predicted 72.2% of the outcomes for RTW
(Table 38). The prediction using two elements of the BIPQ and marital status, offers
improvement over the model using the summed score of the BIPQ. Marital status
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significantly contributes to the model, meaning that participants who had a significant
other were 3.14 times more likely to RTW.

Table 38 Logistic Regression Correct Predicting RTW using BIPQ 1, 6
Predicted
Return to work
Observed

Return to work No
Yes

No

Yes

Percentage Correct

36

22

62.1

14

60

81.1

Overall Percentage

72.2

Table 39 shows the beta coefficients and odds ratios for BIPQ 1, 6 and marital
status. The odds of RTW are 1.2 times higher in participants with every 1-unit decrease
in the BIPQ 1 subcategory consequences and 1.16 times higher in the BIPQ 6
subcategory concern. The odds of RTW are 3.14 times higher in participants with a
significant other.
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Table 39 Logistic Regression with BIPQ 1, 6 and Marital Status Predicting RTW
95% C.I.
Variable

B

S.E.

Wald

df

p

Exp(B)

BIPQ 1 (Consequences)

0.192 0.077 6.308

1

0.02

BIPQ 6 (Concern)

0.151 0.069 4.755

1

Marital Status

1.145 0.423 7.323

1

Lower

Upper

1.212

1.043

1.40

0.00

1.163

1.015

1.331

0.00

3.142

1.371

7.202

Note. X2 =36.244, df = 3 p=0.00.

Two subcategories (BIPQ 1 consequences and BIPQ 6 concern) and marital status
were found to improve the prediction model of RTW. Once again marital status was
found to have a significant c = 0.626 for predicting RTW, but not failure to RTW. Using
BIPQ 1(consequences) and 6 (concern) to predict failure to RTW improved the ROC
curve above the original model. For each variable BIPQ 1 had c = 0.736 and BIPQ 6 had
a c = 0.705 (Figure 8). This post hoc analysis provides the basis for future evaluation of
these variables in relation to RTW.
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Figure 8 ROC Curve for Failure to RTW and BIPQ 1, 6 and Marital Status

Analysis of Qualitative Data
In addition to quantitative data collected during the interviews, question 9 of the
BIPQ asked participants to provide 3 reasons as to why they thought the injury happened.
Out of 134 participants 122 responded to question 9. Not all participants provided
provide 3
reasons, which resulted in a total of 302 responses. The most common answer was that
stress 77(25.4%) had a role in the injury occurring. Hereditary or genetic factors were
perceived to play a role in the injury as the second most common answer (n=67, 22.1%).
The third most common answer participants gave was that they were not sure what
caused the injury (n=62, 20.4%). Hypertension (13%) and smoking (9%) combined
accounted for 23% (n=69) of responses. Other causes accounted for 9% of responses.
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Three open-ended questions were asked of the participants: 1). How do you think
your life is different after the injury? 2). Why do you think you were able (not able) to
RTW? 3). What do the people who love you think about you (not) RTW? A total of 118
participants provided responses to all three questions. The answers to these questions
were dichotomized into positive or neutral responses versus negative responses.
Question 1 sought to elicit further information regarding participant’s perception of
his/her illness and how the illness was affecting everyday life. The majority of
participants (n=71, 60%) had a positive or neutral outlook regarding the illness. Sixty
(87%) of the participants reported positive changes in their lives: “Actually I seem to be
doing better [than before]”; “I live everyday to the fullest, I love and adore my family
and let them know it”; “…very blessed, took 2 years to recover, but I look at things
differently now”; “It [the illness] got me to stop drinking and doing pills, life has
improved”. Several participants made references to religious beliefs in their recovery: “It
was through the grace of God…”; “God gave me a second chance”. Some saw the
experience as an opportunity to change their behavior and outlook: “I try to be less
stressful”; “…less serious..”; “…more low key…”; “.. have slowed down and now I’m
home more for my family”. Eleven (13%) of the participants reported no change in their
life or their perception of it: “My life has not changed. I am doing all the things I did
prior to hospitalization”; “At first, I had quite a bit of changes, but now life is back to
normal”; “There wasn’t much change after the recovery period, the first year there were
too many medical appointments and I was overly concerned with every little symptom.”
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Forty percent of the participants (47%) reported negative experiences that
included short-term memory loss, pain, loss of independence and the inability to do
things that they used to do. Some examples of these comments are: “I am unable to sleep
and I have a lot of pain”; “I know I’m on borrowed time and I can’t relax”; “I’m totally
different and not for the better. I’m always nervous, afraid and depressed”; “I don’t
understand what happened, I’m forgetful, and have trouble with memory retention”.
Memory loss and loss of energy were the most frequently reported complaints of the
participants with negative responses: “I’m often extremely tired and have limited
energy”; “can’t take the commotion of my job, I get tired easily”; “My energy level is
lower”; “To take a shower wipes me out and I have to take a 2 hour nap”.

Question 2 addressed the participants’ perception of why they were or were not
able to RTW. The answers were dichotomized into positive or neutral responses versus
negative responses. One hundred and eighteen participants responded to the questions.
Positive or neutral responses were reported by 66 participants (56%). The ability to
RTW was associated with a return to normal life as well as recovery from illness: “I
needed to prove that I could deal with the illness and show that my life wasn’t over”; “I
needed to return to normal”; “I need to be productive in life and I have a lot to
contribute”; “When you sit idle, you give up on life”; “Being able to RTW was a top
priority for me”. Some participants did not return to the same work, but found other
meaningful ways to contribute: “I have become involved in the neighborhood and trying
to get other involved, I never did this stuff before”; “I am doing more volunteer work
now”; “I became an active volunteer for the arts council, which I never had time for”; “I
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help out in the community now aiding elderly people, it’s a blessing for me”.
Participants who reported negative responses focused on symptomatology such as: “I’m
not working because of head pain”; “I get so tired I can’t do anything at all”; “I have
sight loss and memory loss”. Others were afraid to RTW because of perceived deficits:
“I can’t function around other people”; “I would like to go back to work but I can’t
comprehend a lot and I’m afraid to look stupid”; “my legs ache and I have a lot of
headaches”. Some participants reported a regret of not being able to RTW: “I want to
coach again”; “I was meant to be a nurse, I need that for my self esteem, but I’m too
scared because I am thinking I will get stressed again”; “I would like to RTW, it would
give me a sense of purpose, I want to interact with other people”.

Question 3 asked participants how they thought others close to them were
supportive of them after the illness and for them to RTW. An overwhelming majority of
participants (n=96, 82%) reported support and encouragement from their loved ones
regardless if they RTW. A frequent response of loved ones to the participants was to be
protective of them, which appeared to be positively received: “people were
overprotective at first, but its better now and I was lucky to have them”; “my sons take
me food shopping and out to dinner, they are more overprotective of me”; “my husband’s
main concern was my health, he doesn’t want me to do more than I can handle, but I
enjoy what I do and he’s let go somewhat”. Many participants reported that their loved
ones while supportive remained cautiously positive: “Some people think you are crazy,
but most were supportive”; “Loved ones were apprehensive and concerned of a relapse”;
“They [family members] were happy to see me go back [to work]”; “Everyone was
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supportive, they knew that it was going to be a stress and a strain and that I need to take it
slow and work in a less stressful capacity”; “People who love me don’t mind, they knew I
would go nuts if I didn’t RTW”. Participants who reported negative responses to this
question stated that their loved ones didn’t understand the illness or they weren’t around
for them: “They [loved ones] couldn’t care less”; “I don’t look sick so they don’t
perceive me as sick. Something is wrong with me and they don’t understand”; “Some did
not know how to respond at all to me”; “They [loved ones] treated me with kid gloves at
first and now everyone has forgotten me”.

Summary of Major Findings
The participants in this study were predominately female (71.6%), white (67.4%)
and middle aged (52 years), with a mean of 13 years of education. More than half the
participants had moderate injury (61.9%). Few had significant comorbidities (9.7%) or
associated sequelae from the injury: intraparenchymal hemorrhage (13.4%), seizures
(7.5%), ischemic stroke (32%). The vast majority of aneurysms was in the anterior
circulation (82.8%), was between 5-10mm in size (61.2%) and was coiled (68.7%) using
endovascular treatment. More than half the participants were not clinically depressed
(58.2%), which did not change when evaluated by gender. When evaluated by severity
of injury the majority of patients with mild injury were not depressed (69%), while just
half the patients with moderate injury were not depressed (51%). The majority of
participants identified a high level of social support (64%).
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Based on the preliminary analysis the results of the research questions were not
surprising. Severity of injury and illness perception correlated with only a small, yet
statistically significant association. However, severity of injury and RTW did not show a
relationship. Therefore, the mediation analysis could not be performed. Instead a logistic
regression was conducted with severity of injury controlling for illness perception. This
equation was again statistically significant for illness perception predicting RTW.

Finally, the qualitative data provided further insight into participants’ perceptions
of RTW. Just over half the participants responded in a positive or neutral manner to the
following questions: how has your life changed after hospitalization and are you doing
what you want to be doing in everyday life at this point in your life. The participants
who responded negatively frequently used symptomatology as part of their answer. The
most common complaints were memory loss, fatigue and pain. Most participants
responded positively to the question: how have the people in your life responded to your
hospitalization. This information provides a basis for future research to evaluate possible
treatment or interventional strategies not only for RTW, but potentially to explain other
outcomes after injury.
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CHAPTER V
DISCUSSION

Discussion
This chapter includes interpretation of the results section relative to the current
literature, as well as recommendations for future research. The goal of this study was to
examine variables related to aSAH and patient perceptions to evaluate how illness
perception affects RTW. The sample consisted of 134 participants with aSAH. The
sample was predominately female, aged 25-65, mostly white, married and well educated.
The study was limited to participation to those who were employed prior to injury as well
as cognitively and functionally intact after injury. These parameters somewhat limit
generalizability of the results to mild and moderate injury, however they provide a
consistent group of participants for comparison within the sample.

Demographic and Clinical Characteristics
The sample in this study was similar to the composition of other studies.
Comparison of demographics was obtained from the 5 major subarachnoid hemorrhage
trials: the International Subarachnoid Aneurysm Trial (ISAT)(Molyneux et al., 2002);
Mild Intraoperative Hypothermia during Surgery for Intracranial Aneurysm
(IHAST)(Todd, Hindman, Clarke, Torner, & Intraoperative Hypothermia for Aneurysm
Surgery Trial (IHAST) Investigators, 2005); Prophylactic Transluminal Balloon
Angioplasty (pTBA)(Zwienenberg-Lee et al., 2008); Clazosentan to Overcome
Neurological Ischemia and Infarction Occurring after Subarachnoid Hemorrhage
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(Conscious -1)(Macdonald et al., 2008); and Cognitive Function after Aneurysm Surgery
Trial (CFAAST)(Samra et al., 2007) as well as several small studies. This current study
had the advantage of recruiting more non-Caucasian participants. African Americans
represented 28.8% of this sample. However, in this current study as well as the major
studies mentioned Asian and Hispanic participation was noticeably lacking.

In this study the findings are consistent with the literature that the sample
population was predominately white, married, well-educated and had very few
comorbidities (Hackett & Anderson, 2000) that could potentially limit their well-being
and health status.

In terms of clinical characteristics, again this sample was similar to other studies
in terms location and treatment of aneurysms, presence of strokes, intraparenchymal
hemorrhages, seizures and modified Fisher grades. Aneurysms are known to occur in
women more frequently than men with a 3:2 ratio (Bederson et al., 2009) similar to the
current study. One of the interesting findings in this current study’s analysis was the
significance of gender in the location of the aneurysm. The MCA and PCOM were both
found 2 times more frequently in women than in men, whereas the ACOM was found
more frequently in men. The finding of the ACOM in men approached but did not reach
statistical significance. No studies could be found in the literature with which to compare
these findings. While the location of the aneurysm is frequently reported, it has not been
dichotomized by gender. The clinical significance of this finding remains unclear.
Another significant finding not previously mentioned in the literature is that women in
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this study were 5.35 times more likely than men to have an aneurysm less than 5 mm
rupture. This finding has very important implications, because current guidelines
recommend observation and serial imaging of cerebral aneurysms less than 7 mm
(Unruptured intracranial aneurysms--risk of rupture and risks of surgical intervention.
international study of unruptured intracranial aneurysms investigators.1998; Bederson et
al., 2000; Bederson et al., 2009). The guidelines were created and later modified from the
findings of the International Study of Unruptured Intracranial Aneurysms (ISUIA), which
was a large retrospective study of the natural history of intracranial aneurysms and their
risk of rupture (Unruptured intracranial aneurysms--risk of rupture and risks of surgical
intervention. international study of unruptured intracranial aneurysms investigators.
1998). Although a landmark study, the findings from the ISUIA study were controversial
and were not consistent with other studies done before or after. ISUIA found that the risk
of aneurysm rupture was highest when > 10 mm, even though the majority of patients
who present with aSAH are found to have an aneurysm < 10 mm (Berenstein, Flamm, &
Kupersmith, 1999; Connolly, Mohr, & Solomon, 1999; Stieg & Friedlander, 1999). The
ISUIA study was significant because it provided a starting point to debate the role of
treatment versus observation in asymptomatic aneurysms. The ISUIA study was
comprised of mostly female subjects (71%), of whom 32% were found to have an
aneurysm < 5 mm, but no relationship between size and gender was discussed, therefore
significance cannot be inferred. In 2002 the American Heart Association published
guidelines for the management of unruptured intracranial aneurysms, which defined the
critical size of an aneurysm for treatment between 7-10 mm. The guidelines recommend
treatment of aneurysms with unique evolving properties such as the presence of
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excrescences and blisters; aneurysms that are irregular or bilobed in structure; and
aneurysms which are symptomatic, that is presenting with severe headaches. Otherwise
the guidelines state that observation is warranted. In the current study, neither unique
properties of the aneurysm nor prodromal symptoms prior to rupture were obtained from
participants. The clinical meaning of gender differences in regards to women who
experienced a ruptured aneurysm less than 5 mm on the MCA and PCOM vessels cannot
be established, however further investigation is warranted. Future research may consider
using strict measurement criteria of aneurysms and blinded review to potentially reveal if
there are true differences in gender, aneurysm sizes and rate of rupture.

Severity of Illness
Severity of illness was reported differently in various studies, however the
majority who participated was categorized as mild injury. In the current study only 38%
were mild injury, similar to the pTBA study, which found 39% with mild injury
(Zwienenberg-Lee et al., 2008). Strategies in the current study, including multiple
mailings, phone calls and word of mouth may have contributed to the recruitment of
more patients with moderate severity of injury. However, in light of the number of
participants with moderate injury, it is surprising that severity of injury and RTW did not
have a statistically significant relationship as found in other studies (Carter et al., 2000;
Nishino et al., 1999). Absence of an association between severity of injury and RTW
was found in one other study (Cedzich & Roth, 2005). The authors hypothesized that
severity of injury would not predict outcome. This current study corroborates those
findings with severity of injury not predicting RTW. An interesting finding in this study
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is the statistically significant number of women having moderate versus mild injury. This
finding cannot be corroborated with other studies, since most report gender as a total,
without assessment of its association with objective measures such as severity of injury.
Having more women with moderate injury may explain the higher rate of individuals
with moderate injury participating in this study as compared to the major studies.

Another statistically significant, albeit not surprising finding, was that individuals
who were determined to have depressive symptoms by the FSQ were more likely to have
moderate injury versus mild injury. Individuals with moderate injury would likely have
more cognitive difficulties to overcome, have spent time in rehabilitation and overall
experienced a slower return to pre-morbid baseline.

In research question 1 the question was asked if there was an association between
severity of illness and RTW. The insignificant results of this research question in this
study negated the hypothesis of illness perception acting as a mediator. However, further
analysis of illness perception found it to be a strong predictor of RTW instead.

Illness Perception
This study used a self-regulatory model, as the theoretical framework. The
premise of the model stated that individuals have a natural desire to understand their
illness in order to cope. In the presence of a health threat, the individual will create
cognitive and emotional representations which will in turn influence coping responses. A
self-regulatory approach using illness perception as the sum of an individual’s cognitive
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and emotional representations after aSAH would suggest that illness perception will
influence RTW. Prior to analyzing illness perception and RTW, research question 2
asked if there was an association between illness perception and severity of injury. A
weak association was found between illness perception and severity of injury. This was
consistent with other studies which found that severity of injury is not as relevant to
outcomes as is the patient’s perception of how the injury will affect their life (Bergman et
al., 2004; Petrie et al., 1996; Post et al., 2006; Reynolds, Gardner, & Lee, 2004; Scharloo
et al., 2000).

In research question 3 the question was asked if there was an association between
illness perception and RTW. The findings of this study regarding a person’s illness
perception and RTW corroborated previous research findings (Post et al., 2006; Schulz &
Williamson, 1993; Sluiter & Frings-Dresen, 2008; van der Giezen et al., 2000). In the
current study illness perception was the most significant predictor of RTW.

The final research question was unable to be answered since a mediation did not
exist. Although this study did not find illness perception to be a mediator of RTW, the
finding of illness perception as a strong predictor of RTW instead is a significant
contribution to the literature on aSAH. Mild and moderate degrees of injury have long
been used as predictors of long term outcomes. Severity of injury is inherently an
objective fixed state that cannot be improved through interventions. Illness perception
has been successfully modified in a cardiac interventional study (Petrie, 2007),
suggesting that targeting this variable may influence outcomes. Interventions might
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include knowledge building, counseling, and support. This study provides further
evidence that long term outcomes can be potentially modified regardless of severity of
injury through such interventions targeted at illness perception.
In post-hoc analysis, the components of illness perception were evaluated for any
individual influences. Caution must be taken when using illness perception subcategories
in isolation (Leventhal& Cameron, 1987), as they were designed to be interpreted as a
whole or in subsets (French, Cooper, & Weinman, 2006). However, investigating
combinations of illness perception subcategories has shown strong relationships with
work disability (Hoving, van der Meer, Volkova, & Frings-Dresen, 2010). Individually
BIPQ 1 (consequences) and 6 (concern) were strongly associated with severity of illness
and RTW. Most participants understood that aSAH was a serious and life-threatening
illness time of hospitalization. However 1-2 years after injury, the threat of consequences
from the illness and concern for the illness remained high in those who did not RTW.
The other important components affecting RTW were BIPQ 2 timeline and BIPQ 5
identity. Again, many of the participants understood aSAH as a chronic disease with
frequent complaints of symptoms such as fatigue, memory loss and headaches. BIPQ 5
(identity) was found significant in RTW, but not severity of injury. The relatively small
impact of BIPQ 5 (identity) on any of the variables was a surprising finding. Identity
represents the number of symptoms associated with the diagnosis of aSAH. These 2
subcategories (timeline and identity) were dropped in the multivariate model of RTW,
however they were found to be important in predicting 3 month RTW in a study among
employees on sick leave for more than 2 weeks (Giri, Poole, Nightingale, & Robertson,
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2009). Therefore, the cluster of BIPQ 1, 2, 5, and 6 may benefit from further
investigation.

There were a couple significant yet isolated correlations with other BIPQ
subcategories, which may or may not be relevant for future research. Gender differences
were present in response to the question, “There is little that treatment can do to control
my illness ”. Men were less likely to believe that treatment could cure the illness. This
finding is in contrast to studies in cardiac patients, where men perceived greater treatment
control than women (Grace et al., 2005; Petrie, Jago, & Devcich, 2007). This finding
may only reveal differences in persons who are willing to participate in research and may
not be representative of the general population of aSAH patients.

When depressive symptoms and social support were controlled for, there were
significant relationships with most of the individual subcategories. This was not
surprising as the BIPQ questionnaire was designed to incorporate physical, social and
emotional aspects of a person’s perception of their situation. Studies have shown a high
correlation between the BIPQ and other instruments measuring mental health and social
support (Frostholm et al., 2007; Lane et al., 2009; Sluiter & Frings-Dresen, 2008).

Return to Work
Return to work was recorded as a dichotomous variable in this study. The only
demographic and clinical variables which were statistically significant were marital
status, social support and education. Marital status was a strong predictor of RTW,
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however the c statistic for the ROC curve showed marital status to be less of a predictor
for those who failed to RTW. Being married may provide the support and means needed
to get to work and maintain the position, but not necessarily explain why they did not
RTW. Financial responsibility to one’s family is also a strong motivator for to RTW.
There have been mixed results in the literature regarding marital status and RTW, as it is
a complex relationship. Many studies found no correlation (DeVivo, Rutee, Stover, &
Fine; Eaker, et al. 2011; Bhattacharyya, Perkins-Porras, Whitehead, & Steptoe, 2007).
Regardless, due to the strong influence of marital status in the current study further
investigation is needed.

Lack of social support has been associated with increased risks of morbidity and
mortality (Cacioppo & Hawkley, 2003) therefore it was hypothesized that it may also
contribute to RTW or failure to RTW. Social isolation is known to occur more frequently
after brain injury than in the general population (Fertl et al., 1999; Hop, Rinkel, Algra, &
van Gijn, 2001; Kirkness et al., 2002; Powell, Kitchen, Heslin, & Greenwood, 2004). In
this study, although the majority of participants reported having a high level of social
support, a lack of social support had a profound effect on RTW. The group was also
highly educated with a mean of 13 years of education. Those without a college degree
may be disadvantaged by not having jobs which would invest resources to maintain that
individual’s employment. This highlights the need for individuals with aSAH to have
more access to vocational training that would make them more suitable for employment
after injury. Vocational training has been very effective in assisting patients with finding
employment opportunities (Jang, Wang, & Wang, 2005). Vocational training could also
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provide a social support network for individuals suffering from similar symptomatology.
Despite the significance of social support and education, they were both dropped from the
multivariate model, yet further research is still warranted on both these variables.
Gender was the only demographic or clinical variable that was significant when
the time factor of RTW was introduced. Women RTW earlier than men by an average of
2 months. Some research has shown that women typically relinquish work more
frequently than men (Bradshaw, Jamrozik, Gilfillan, & Thompson, 2005; Brezinka &
Kittel, 1996), however this was not true in the current study. Although the relationship
between women and social support was not statistically significant, women may be more
motivated than men to RTW, whether paid or unpaid because they often have more social
connections and emotional support systems at their place of work (Fleury, Sedikides, &
Lunsford, 2001). Another explanation could be that the support positions, which was
comprised predominately by women, may have been less cognitively and physically
demanding, which would have provided easier assimilation back to work.

Types of occupations were infrequently reported in the literature. Nishino (1999)
classified employment into 6 categories, which were collapsed into 3 categories for
comparison to the current study. Nishino (1999) found that participants RTW rates were
higher for some positions than others: 81% in professional positions, 71% support
positions, and 66.6% in labor– intensive positions. In the current study, categorical rates
of RTW are much lower, (69, 54, 37% respectively), but follow a similar descending
pattern. Cultural differences need to be considered when comparing rates of RTW in
both these studies. In Japanese culture there is a commitment of lifetime employment in
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various sectors such as for teachers which may inflate the results of the study by Nishino
(1999). There is also a strong social expectation of RTW particularly for men. Return to
work in professional positions, also known as white-collar jobs, are consistently reported
in the literature at higher rates (Black-Schaffer & Osberg, 1990; Vestling et al., 2003).
The theory behind this phenomenon is that labor-intensive jobs often utilize low skilled
workers who would be easily replaceable. If a labor worker requires frequent breaks or
extra resources due to symptoms such as fatigue and headaches, they may be removed
from employment, whereas people in professional positions may be given adequate
resources to cope with symptomatology, such as paid time off and the flexibility to work
at home. Owing to the highly educated group of participants in this study, only 23.8%
were classified as labor-intensive, yet less than half (37.5%) RTW. Labor– intensive
work approached significance in relation to RTW. However, in labor – intensive work
reached statistical significance when controlled for time. Time may have played a factor
in this finding, as participants in the labor-intensive category may have tried to RTW
sooner, but were unable to sustain employment as compared to those in professional or
support positions. That is, patients in labor-intensive jobs may have RTW earlier than 10
months, but were unable to cope with the requirements of intensive labor. Greater
physical requirements of a job have been found to be inversely associated with RTW in
cardiac patients (Mark et al., 1992). Unfortunately this study did not capture a profile of
employment in terms of attempts to RTW and this would be a recommend assessment in
future studies.
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Capacity to RTW was defined as full time, part time or unemployed/early
retirement. Capacity rates were 45, 24, and 31% respectively. The percentage of patients
who RTW on a full time basis was similar to at least one other study looking at
employment after aSAH (Wermer et al., 2007).
The time factor was not related to RTW in this analysis aside from the category of
work: labor-intensive. One of the problems with the measurement of RTW was that it
was recorded on the day of interview. The interviews were also arbitrarily truncated at
10 and 26 months post hospitalization. Wermer et al. (2007) found that patients after
aSAH RTW in an average of 9 months. Other studies have followed patients out up to 7
years with changes in employment (Edner & Almqvist, 2007; Hop et al., 2001; Ponsford
et al., 1995; Possl, Jurgensmeyer, Karlbauer, Wenz, & Goldenberg, 2001; Powell et al.,
2004). Participants interviewed around 10 months may have just started looking for a
job. Conversely, participants who were interviewed around 26 months may have been
employed prior to the interview and then failed to retain employment. Factors such as
economic recession and unemployment rates were not taken into consideration. Further
investigation of these factors would better characterize these possible situations.

Covariates
The clinical covariates in this study, including aneurysm location, modified Fisher
grade, the presence of stroke or intraparenchymal hemorrhage and seizure on admission
were not significant. This lack of significance suggests that given enough time most of
the patients have the potential to RTW regardless of the course of hospitalization. The
human body has a remarkable ability to recover from injury and the brain can compensate
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for loss of function up to a certain extent. While improvements in clinical care are
instrumental in the recovery process, this study provides additional proof that a good
portion of recovery occurs outside the hospital setting. Research in the outpatient setting
for aSAH is very limited and more information is needed.
Depressive symptoms were seen in almost half the sample population, which is
consistent with other studies (Powell et al. 2004; Morris et al. 2004; Buchanan et al
2000). Depression may have been a limiting factor in the response to participate in this
study, thereby underestimating the true extent of its effect on RTW. The majority of
participants in this study reported being married or having a strong social support
network. Marital status in particular independently predicted RTW, while even though
social support was positively correlated with RTW, it was dropped from the regression
model. All three variables, depressive symptoms, marital status and social support
deserve further investigation into their roles in predicting RTW. Understanding the
influences of each variable on the other, may provide a better method for targeting
interventions at the specific issues.

Qualitative Questions
In the brief qualitative exploration, participants reported multiple symptoms that
could easily impede RTW, in particular fatigue and memory loss. However, the
possibility exists that at 1-2 years after injury participants have adapted and accepted a
new comportment. Personality changes or family perceptions were not captured in this
study, but Wermer et al (2007) found that 59% of patients reported personality changes.
Buchanan et al (2000) reported that relatives perceived more problems and viewed the
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outcomes more negatively than the patients did. Participants in this study reported
overwhelming support from their families, which may, in part, explain the lack of
influence of symptoms on the outcome RTW. Nursing professionals should understand
that individuals after aSAH may complain of symptoms indefinitely. Nurses should
educate patients after aSAH with the range of probable expectations of the disease.

Strengths and Limitations of Study
There were many strengths to this study. This study supported other research in
cardiac disease and musculoskeletal disorders utilizing illness perception to predict
RTW(Jang et al., 2007; Pinquart, 2001; Schulz & Williamson, 1993; Vendrig, 1999).
Illness perception has not previously been used in studies with aneurysmal subarachnoid
hemorrhage, however it turned out to be the strongest predictor of RTW. The sample
size provided adequate power to evaluate for a moderate sized relationship. Due to the
cross sectional nature of this study there was no loss to follow up and a minimal lack of
missing data. The hospital used in this study was a referral center, receiving patients
from a wide geographical area. Using only one large referral center may initially seem
like a limiting factor, however this sample population was comparable to several large
national and international multicenter studies. The length of interview (under 30 minutes)
was also a strength in this study, reducing the research burden on participants. Finally
the use of qualitative questions provided further characterization of the perceptions
participants held about RTW.
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Limitations of the study design were that it was retrospective and cross sectional,
which does not allow for causal inferences to be made. This study only presented a static
relationship between variables. The use of time series analysis may have offered a more
significant analysis of RTW. Further elaboration of the time factor may have revealed if
attempts to RTW were made, how many times and reasons for failure. This study also
did not take into account if patients went to rehabilitation after hospitalization, which
may have provided additional resources and vocational training. Nonresponders could not
be compared to responders, so the results may underrepresent the number of patients who
actually RTW or failed to RTW. Other issues such as depression and lack of social
support cannot be inferred on those patients who did not participate, but it is likely that
the presence of either variable could have deterred participation and prevented RTW. In
terms of the qualitative questions, many participants did not elaborate on answers to the
questions. Having conversation prompts would facilitate understanding of and response
to the question. Finally, this study consisted of individuals who spoke English, who were
well educated, working prior to injury and were cognitively and functionally intact after
injury, hence the results can only be generalized to that type of population.

Recommendations for Future Research
Patients after aSAH routinely spend a couple weeks in the hospital. The nursing
staff care for these patients for a relatively long time compared to other diagnoses. A key
part of care is the preparation for discharge. Nurses need to understand issues that
patients will encounter outside of the hospital to help educate them and their families as
to what is normal and expected. If nurses have an understanding of barriers to recovery,
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they can also help educate the patients and families on how to avoid and overcome them.
Appropriate referrals can be made if issues are uncovered. Occupational health nurses
may be able to facilitate the transition back to work if they understand the importance of
the individual’s own perception is instrumental in recovery. Nursing research needs to
target quantity and quality of information provided at discharge to assess how various
outcomes, including RTW, are affected. Prospective research could provide information
regarding barriers to recovery or to RTW.

Gender and ethnic differences in disease and outcomes have become recognized
as clinically relevant in recent years. The lack of studies evaluating gender differences in
neurosurgery is concerning. In the cardiac literature, women having a myocardial
infarction were found to have different symptoms than men. This finding was pivotal in
providing women with gender appropriate evaluation and treatment. Research and
treatment of cerebrovascular diseases has followed closely yet trailed behind
cardiovascular diseases by several years. This study provides evidence that gender
differences may exist and should be further explored. Women have a higher rate of
aSAH than men, yet no research has been done to ascertain if there are differences in
presentation or clinical variables. Research needs to be conducted to look at the
possibility of gender differences in aSAH, specifically at the size at which aneurysms
rupture. In addition, there may be ethnic differences that are unknown as well. A
disproportional number of participants were Caucasian not only in this study, but in the
major aSAH studies as well. Further efforts should also be made to recruit more Asian
and Hispanic participants in particular.
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This study illuminated an important barrier to RTW, which is a person’s illness
perception. Illness perception turned out to be the strongest predictor of RTW in this
study. Further research should be conducted to target specific interventions that might
alter negative perceptions at discharge from the hospital as well as in outpatient follow
up. Since consequences and concern were the most important subcategories of the BIPQ
questionnaire, further characterization of their roles may provide more information on
how to attenuate a negative perception. Education may provide a realization of
consequences and concerns, which may alter illness perception and encourage RTW.

Depressive symptoms were detected in almost half the sample and may be grossly
underestimated in this patient population. Even though depressive symptoms were
dropped from the regression model, there were multiple correlations with the BIPQ
subcategories. The influence of depressive symptoms on illness perception needs to be
further evaluated. Research targeting the treatment of depressive symptoms may show an
improvement in illness perception scores.

The significance of marital status and social support highlighted the importance of
social aspects of recovery and well-being. If a patient does not have the support he or she
needs from family and friends, it may be useful to have a social forum where people can
talk about the trials and tribulations of the disease and recovery process. Further research
needs to be conducted to evaluate the utility and effectiveness of a social forum either in
groups or on the Internet to bring patients together. Interventions to target
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misperceptions about the disease and provide knowledge and understanding may alleviate
persistent, unanswered concerns and lessen the burden of perceived consequences.

Further delineation of RTW to include the amount of time it took a person to
RTW and how many attempts were made could provide information needed to facilitate
the process. In particular, resources for patients in labor-intensive jobs may make the
difference between unemployment and working. In addition a more structured
assessment of RTW by occupational categories may provide additional information about
the needs of vocational retraining. A prospective, longitudinal study could help provide
an understanding if patients RTW earlier and then become unemployment later and the
barriers that are encountered along the way.

Summary
This research has presented concept of illness perception, which has not been
previously researched in the subspecialty of Neurosurgery. Research on illness
perception as a predictor of RTW or other outcomes needs to be continued and taken
seriously in this field. Determining the best time for interventions targeted at improving
patient perceptions needs to be further delineated. Nursing research can contribute a
great deal to the literature on illness perception in aSAH in the hospital and in the
outpatient setting.

This research concludes that RTW is largely influenced by illness perception,
despite severity of injury or other clinical variables. The data suggest that 10-26 months
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post-hospitalization, illness perception continues to have important implications for
patients. This information is useful for designing and conducting future research.

Return to work is a complex issue regardless of a person’s medical condition.
This research has emphasized the complexity of RTW in patients after aSAH.
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Appendix A
Hunt and Hess Scale
For non-traumatic subarachnoid hemorrhage patients.
Description

Grade

Asymptomatic, mild headache, slight nuchal rigidity

1

Moderate to severe headache, nuchal rigidity, no neurologic deficit other
than cranial nerve palsy
Drowsiness/confusion, mild focal neurologic deficit

2
3

Stupor, moderate-severe hemiparesis

4

Coma, decerebrate posturing

5

Hunt, W. E., & Hess, R. M. (1968). Surgical risk as related to time of intervention in the
repair of intracranial aneurysms. Journal of Neurosurgery, 28(1), 1420.doi:10.3171/jns.1968.28.1.0014
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Appendix B
Brief Illness Perception Questionnaire
For the following questions, please circle the number that bests corresponds to your
views:
1. How much does your illness affect you life?
0
1
not at all
affected
emotionally

2

3

4

5

6

7

8

9

10
extremely
affected
emotionally

8

9

10
forever

2. How long do you think your illness will continue?
0
1
a very
short time

2

3

4

5

6

7

3. How much control do you feel you have over your illness?
0
1
absolutely
no control

2

3

4

5

6

7

8

9

10
extreme
amount of
control

4. How much do you think your treatment can help your illness?
0
1
not at all

2

3

4

5

6

7

8

9

10
extremely
helpful

5. How much do you experience symptoms from your illness?
0
1
no symptoms
at all

2

3

4

5

6

7

8

9

10
many severe
symptoms
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6. How concerned are you about your illness?
0
1
not at all
concerned

2

3

4

5

6

7

8

9

10
extremely
concerned

7. How well do you feel you understand your illness?
0
1
don’t
understand
at all

2

3

4

5

6

7

8

9

10
understand
very clearly

8. How much does your illness affect you emotionally? (e.g. does it make you angry,
scared, upset or depressed?)
0
1
not at all
affected
emotionally

2

3

4

5

6

7

8

9

10
extremely
affected
emotionally

9. Please list in rank-order the three most important factors that you believe caused your
illness. The most important causes for me:1.______________________________
2.______________________________
3.______________________________

Broadbent, E., Petrie, K. J., Main, J., &Weinman, J. (2006). The brief illness perception
questionnaire. Journal of Psychosomatic Research, 60(6), 631637.doi:10.1016/j.jpsychores.2005.10.020
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Appendix C
Modified U.S. Standard Occupation Classification
Standard Occupational Classification

Position Classification

Management
Business and Financial
Computer and Mathematics
Architecture and Engineering
Education, Training and Library
Healthcare Practitioner and Technicians
Art, Design, Entertainment, Sports and Media
Life, Physical and Social Science
Legal
Sales and Related
Community and Social Services
Healthcare Support
Personal Care and Services
Food Preparation and Serving Related
Office and Administrative Support
Protective Services
Student or Homemaker
Building, Grounds Cleaning and Maintenance
Construction and Extraction
Installation, Maintenance and Repair
Production
Transportation and Material Moving
Farming, Fishing and Forestry

Professional Positions
Professional Positions
Professional Positions
Professional Positions
Professional Positions
Professional Positions
Professional Positions
Professional Positions
Professional Positions
Support Positions
Support Positions
Support Positions
Support Positions
Support Positions
Support Positions
Support Positions
Support Positions
Labor – Intensive
Labor – Intensive
Labor – Intensive
Labor – Intensive
Labor – Intensive
Labor – Intensive

Mean Hourly
Wage
$50.69
$32.54
$37.13
$36.32
$25.25
$34.27
$25.14
$31.92
$46.60
$17.69
$20.76
$12.94
$11.82
$10.21
$16.09
$20.43
n/a
$12.16
$21.09
$20.58
$16.24
$15.70
$11.70

United States Department of Labor. (2010). Occupational Employment Statistics.
Retrieved April 6, 2011 from: http://stats.bls.gov/oes/home.htm
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Appendix D
Functional Status Questionnaire
Psychological Functioning (Mental Health)
During the past month,
(1) Have you been a very nervous person?
(2) Have you felt calm and peaceful?
(3) Have you felt downhearted and blue?
(4) Were you a happy person?
(5) Do you feel so down in the dumps that nothing could cheer you up?
Response to 1, 3, and 5

Points

All of the time

6

Most of the time

5

A good bit of the time

4

Some of the time

3

A little bit of the time

2

None of the time

1

Response to 2 and 4

Points

All of the time

6

Most of the time

5

A good bit of the time

4

Some of the time

3

A little of the time

2

None of the time

1
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Social Activity
During the past month have you,
(1) Had difficulty visiting with relatives or friends?
(2) Had difficulty participating in community activities such as religious services,
social activities or volunteer work?
(3) Had difficulty taking care of other people such as family members?

Response

Points

Usually did with no difficulty

4

Some difficulty

3

Much difficulty

2

Usually didn’t do because of health

1

Usually didn’t do for other reasons

0

Jette, A. M., Davies, A. R., Cleary, P. D., Calkins, D. R., Rubenstein, L. V., Fink, A., . . .
Delbanco, T. L. (1986). The functional status questionnaire: Reliability and validity
when used in primary care. Journal of General Internal Medicine, 1(3), 143-149.
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Appendix E
Modified Charleston Comorbidity Index
Condition

Weight ICD-9-CM Codes

Myocardial Infarct

1

Congestive Heart Failure

1

410-11,71,72,81,91; 411-1,81; 412; 413-1,9;
429.79
402-1,11,91; 428-0,1; 429-3

Peripheral Vascular
Disease
Dementia

1

440-20,21, 23,24,9; 443-81,9; 442-22

1

Ulcer Disease

1

290-0,10,12,40; 291-0,2,8,81; 293-0,83; 294-0,1,8;
438
416-0,8,9; 491-20,21,8,9; 492-0,8; 493-20; 403-90
495-1; 496; 508-0; 515; 516-3; 518-1
710-0,1,4; 712-38; 714-0; 715-09, 36, 89, 91, 95,
96, 98
716-98,99; 719-98; 728-89
531-4; 532-4, 70, 90; 533-20, 70, 90

Liver Disease

1

571-2,3,5; 573-8

Diabetes

1

250-0,1, 2,3,20,21,80,81,82,83

Diabetes with End-Organ
Damage
Moderate or Severe Renal
Disease
Nonmetastatic Solid
Tumor
Leukemia

2

250-31,40,41,50,51,52,60,61,62,63,71,72,90,92

2

581-9; 582-81,9; 583-81; 585; 586

2
2

153-9; 154-8; 162-3,4,9; 173-9; 185; 200-13, 2384
204-10,11; 205

Lymphoma, Multiple
Myeloma
Metastatic Tumor

2

202-8

6

197-0,4,7; 198-3, 5, 89; 199-0, 1

AIDS

6

042

Chronic Pulmonary
1
Disease
Connective Tissue Disease 1

Goldstein, L. B., Samsa, G. P., Matchar, D. B., & Horner, R. D. (2004). Charlson index
comorbidity adjustment for ischemic stroke outcome studies. Stroke; a Journal of
Cerebral Circulation, 35(8), 1941-1945. doi:10.1161/01.STR.0000135225.80898.1c
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Appendix F
Modified Rankin Scale
Score

Description

0

No symptoms at all

1

No significant disability despite symptoms, able to carry out all usual duties and
activities
Slight disability; unable to carry out all previous activities, but able to look after
own affairs without assistance
Moderate disability; requiring some help, but able to walk without assistance

2
3
4
5
6

Moderately severe disability; unable to walk without assistance and unable to
attend to own bodily needs without assistance
Severe disability; bedridden, incontinent and requiring constant nursing care and
attention
Dead

Total (0-6): ______

Rankin, J. (1957). Cerebral vascular accidents in patients over the age of 60. II.
prognosis. Scottish Medical Journal, 2(5), 200-215.
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Appendix G
Telephone Interview for Cognitive Status
Item
Please tell me your full
name.
What is today’s date? (Probe
for month, date, year, day of
weak and season)
Where are you right now?
(Probe for house number,
street, city, state and zip
code)
Please count backward from
20 to 1

I am going to read you a list
of 10 words. Please listen
carefully and try to
remember them. When I am
done, tell me as many of the
words as you can, in any
order. Ready? The words are
cabin, pipe, elephant, chest,
silk, theater, watch, whip
pillow, giant. Now tell me
all the words you can
remember.
I would like you to take the
number 100 and subtract 7
and continue until I tell you
to stop.

What do people usually use
to cut paper?
How many things are in a
dozen?
What do you call the prickly
green plant that lives in the
desert?
What animal does wool

Item
Response

Scoring Criteria
1 point for correct first name
(or nickname) and 1 point
for correct last name
1 point each for precisely
correct month, date, year,
day of the week, and season
1 point each for correct
house number, street, city,
state and zip code.
2 points if completely
correct on first trial, 1 point
if completely correct on
second trial
1 point for each correctly
recalled word

Max
Score
2

5

5

2

10

0 points for incorrect
responses, repetitions, or
intrusions

1 point for each correct
5
subtraction. Do not inform
examinee of incorrect
responses, but allow
subtractions to be made from
the last response
1 point each for “scissors” or 4
“shears”
1 point for “12”
1 point for “cactus”
1 point for “sheep” or
“lamb”

Item
Score
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come from?
Please repeat this after me:
“No ifs, ands or buts”.
Now please repeat this after
me: “Methodist Episcopal”.
Who is the President of the
United States right now?
Who is the Vice President?
With your finger, tap fives
times on the part of the
phone you speak into.

I am going to say a word and
I want you to give me its
opposite. For example if I
said “hot”, you would say
“cold”.
What is the opposite of
“west”?
What is the opposite of
“generous”?

1 point for correct repetition

2

1 point for correct repetition
1 point for current
president’s full name
1 point for current vice
president’s full name
2 points if five taps are
clearly heard
1 point if either more than or
fewer than 5 taps are heard
0 points if no taps are heard
1 point for “east”
1 point for “cheap”,
“stingy”, “tight”, “selfish”,
“greedy”, “mean”,
“meager”, or other correct
antonym

2

2

2

TICS Total Score
Total possible points = 41

Brandt, J., Spencer, M., & Folstein, M. (1988). The telephone interview for cognitive
status. Neuropsychiatry, Neuropsychology and Behavioral Neurology, 1(2), 111-117.

160
Appendix H
Qualitative Questions

1. How has your life changed after hospitalization?
2. Are you doing what you want to be doing in everyday life at this point in your
life? Why or why not?
3. How have the people in your life responded to your hospitalization?
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Appendix I
World Federation of Neurological Surgeons
Overview:
The clinical grading system proposed by the World Federation of Neurologic Surgeons is
intended to be a simple, reliable and clinically valid way to grade a patient with
subarachnoid hemorrhage.
Glasgow Coma Score

Motor Deficit

Grade

15

Absent

1

13-14

Absent

2

13-14

Present

3

7-12

Present or absent

4

3-6

Present or absent

5

Interpretation:
•
•
•
•
•

Maximum score of 15 has the best prognosis
Minimum score of 3 has the worst prognosis
Score of 8 or above have a good chance for recovery
Scores of 3-5 are potentially fatal, especially if accompanied by fixed pupils or
absent oculovestibular responses
Young children may be nonverbal, requiring a modification of the coma scale for
evaluation

Glasgow coma scale = (score for eye opening) + (score for best verbal response) + (score
for best motor response)
Eye Opening
Spontaneously
To verbal stimuli
To pain
Never

Score
4
3
2
1
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Best Verbal Response

Score

Oriented and converses
Disoriented and converses
Inappropriate words
Incomprehensible sounds
No response

5
4
3
2
1

Best Motor Response

Score

Obeys commands
Localizes pain
Flexion withdrawal
Abnormal flexion (decorticate rigidity)
Extension (decerebrate rigidity)
No response

6
5
4
3
2
1
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Appendix J
Invitation to Participate in the Study
Dear Subject:
Hello, my name is Catherine Harris. I’m from Thomas Jefferson University’s
Department of Neurosurgery. I am working on a study to understand work outcomes
after a brain aneurysm and to create a system whereby we can facilitate patients’ ability
to return to work through early identification and intervention.

The study may help us improve discharge planning for patients in the hospital
setting getting ready to go home or at follow up. We hope to be able to identify problems
or potential problems and intervene when necessary.

Our study consists of a couple questionnaires designed to be completed over the
telephone. We estimate that this will take about 30 minutes of your time to complete. In
addition we will also review your hospital chart to gather information about your medical
history and treatment of your aneurysm. Your participation in this study may contribute
to advancing our understanding of who returns to work and who does not and why.
Confidentiality of your medical record will be maintained by the study personnel and
identifying information will not be shared.
Your participation in this study is entirely voluntary, and you can end your
participation, if you wish, at any time. Your care at Jefferson will not be affected if you
choose not to participate in this study.
Study coordinators may contact you by telephone to participate. If you decide to
participate in this study, a convenient time for the interview will be set up. If you would
like to participate you can also contact us by calling 609-332-3852 to speak to Catherine
Harris or email us your interest to catherine.harris@jefferson.edu and we will call you.
You can also contact us by mail: Catherine Harris, 909 Walnut St. 3rd Floor, Philadelphia,
PA 19107. If you do not want to participate in this study and/or do not want to be
contacted by telephone, please send us an email to Catherine.harris@jefferson.edu and in
the body of the email write ‘do not contact’.
Thank you for volunteering to participate in this study.
Sincerely,

Catherine Harris
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Appendix K
Announcement of the Study
The Department of Neurosurgery at Jefferson Hospital for Neuroscience invites patients
who were previously treated for bleeding in the head as the result of a ruptured cerebral
aneurysm to participate in a research study to evaluate work outcomes.
The results of this important research study may help us to identify patients who need
assistance in returning to work BEFORE or shortly after leaving the hospital. By
participating in this research study, we hope you will provide us with the information we
need in order to design and implement a system to help people get back on track after
hospitalization and back to work at the right time.
This research study will require completion of questionnaires over the telephone and will
take approximately 30 minutes of your time. We will also need to review you medical
chart corresponding to the timeframe of your hospitalization. Confidentiality of your
medical record will be maintained by the study personnel and identifying information
will not be shared. We hope the answers that you provide, in addition to the chart review
will assist us in changing or modifying our practice. We hope this study will help
someone else in the future who may go through a similar experience as you did.
Eligibility to participate includes anyone treated for a ruptured cerebral aneurysm
between the ages of 18-65 who was working before the onset of hospitalization. We are
looking to enroll 150 people into this research study. It is equally important to enroll
participants who have returned to work and those who have not returned to work.
Study coordinators may contact you by telephone to participate. Participation is
completely voluntary. If you are interested in participating, you may also contact us at
any time by mail: Catherine Harris, 909 Walnut St. 3rd Floor, Philadelphia, PA 19107;
609-332-3852; phone or text message 609-332-3852; or by email
Catherine.harris@jefferson.edu. One of the study coordinators will arrange to enroll you
in the study at your convenience.

Thank you for your consideration to participate in this important research study.

Catherine Harris, RN
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Appendix L
Consent Form

UNIVERSITY OF PENNSYLVANIA
RESEARCH SUBJECT
INFORMED CONSENT FORM AND HIPAA AUTHORIZATION FORM
Protocol Title:

Return to work after aneurysmal subarachnoid hemorrhage: the
mediating role of illness perception

Principal
Investigator:

Terry Richmond
418 Curie Blvd, Philadelphia, PA 19104
215-573-7646

Emergency Contact:

Catherine Harris
609-332-3852

Why am I being asked to volunteer?
You are being invited to participate in a research study as a volunteer so that we
may try to better understand what resources may be needed to assist people to return to
work after the rupture of a brain aneurysm. We are interested in understanding why some
people return to work while others are not able to do so. Participation is voluntary. If
you choose to participate you will get a copy of this consent form. We encourage you to
ask questions about your participation.
You are being invited to participate in a research study. Your participation is voluntary
which means you can choose whether or not you want to participate. If you choose not to
participate, there will be no loss of benefits to which you are otherwise entitled. Before you can
make your decision, you will need to know what the study is about, the possible risks and benefits
of being in this study, and what you will have to do in this study. The research team is going to
talk to you about the research study, and they will give you this consent form to read. You may
also decide to discuss it with your family, friends, or family doctor. You may find some of the
medical language difficult to understand. Please ask the study doctor and/or the research team
about this form. If you decide to participate, you will be asked to sign this form.

What is the purpose of this research study?
The purpose of the study is to understand why some people return to work after
aneurysmal subarachnoid hemorrhage (rupture of brain aneurysm) and why some people
do not. The information from this study may help us to understand the needs of patients
after discharge to assist them in returning to work.
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How long will I be in the study? How many other people will be in the
study?
Your involvement in the study will be participating one time in the telephone interview.
We need a total of 133 subjects to participate.

What am I being asked to do?
You are being asked to participate in a telephone interview. You will be consented to
participate in the study, which includes answering questions during the telephone
interview and permission to access your medical chart.

What are the possible risks or discomforts?
There are minimal risks associated with a telephone interview. Loss of privacy or
confidentiality is a risk of participating in the study. To minimize this risk, your
information will be coded and stored at Jefferson Hospital, where it will be accessible
only to study personnel. Identifying information will be destroyed at the completion of
the study.

What if new information becomes available about the study?
During the course of this study, we may find more information that could be
important to you. This includes information that, once learned, might cause you to
change your mind about being in the study. We will notify you as soon as possible if
such information becomes available.

What are the possible benefits of the study?
You are not expected to get any benefit from being in this research study.

What other choices do I have if I do not participate?
This study does not provide alternative options. It is a telephone interview to gain an
understanding of your perspective of your brain aneurysm. You do not have to
participate.
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Will I be paid for being in this study?
No, there is no compensation for being in this study.

Will I have to pay for anything?
You will not have to pay for anything.

When is the Study over? Can I leave the Study before it ends?
This study is expected to end after all participants have completed the interviews,
and all information has been collected. If you decide to participate, you are free to leave
the study at anytime. Withdrawal will not interfere with your future care.

Who can see or use my information? How will my personal information
be protected?
We will do our best to make sure that the personal information in your medical
record will be kept private. However, we cannot guarantee total privacy. Your personal
information may be given out if required by law. If information from this study is
published or presented at scientific meetings, your name and other personal information
will not be used. If this study is being overseen by the Food and Drug Administration
(FDA), they may review your research records.

What information about me may be collected, used or shared with
others?
• Name, date of birth
• Medical History
• Results from a physical examinations, tests or procedures

Why is my information being used?
Your information is used by the research team to contact you during the study. Your
information and results of tests and procedures are used to do the research

Who may use and share information about me?
The following individuals may use or share your information for this research study:
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•

The investigator for the study and the study team

Who, outside of Penn School of Medicine, might receive my
information?
•
•

Those working under the direction of the investigator for the study
The Office of Human Research Protections

Once your personal health information is disclosed to others outside Penn School
of Medicine, it may no longer be covered by federal privacy protection regulations.
The Principal Investigator or study staff will inform you if there are any additions
to the list above during your active participation in the trial. Any additions will be subject
to University of Pennsylvania procedures developed to protect your privacy.
This study is a collaboration between University of Pennsylvania School of
Medicine and Thomas Jefferson University. The principal investigator is an employee of
the University of Pennsylvania, however the subjects and the data will come from
Thomas Jefferson University. The information will be stored will be stored at Thomas
Jefferson University.

How long may Penn School of Medicine use or disclose my personal
health information?
Your authorization for use of your personal health information for this specific study
does not expire. Your information may be held in a research database. However, Penn
School of Medicine may not re-use or re-disclose information collected in this study for a
purpose other than this study unless:
• You have given written authorization
• The University of Pennsylvania’s Institutional Review Board grants permission
• As permitted by law

Can I change my mind about giving permission for use of my
information?
Yes. You may withdraw or take away your permission to use and disclose your health
information at any time. You do this by sending written notice to the investigator for the
study. If you withdraw your permission, you will not be able to stay in this study.

What if I decide not to give permission to use and give out my health
information?
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Then you will not be able to be in this research study. You will be given a copy of this
Research Subject HIPAA Authorization describing your confidentiality and privacy
rights for this study.
By signing this document you are permitting the School of Medicine to use and disclose
personal health information collected about you for research purposes as described above.

Who can I call with questions, complaints or if I’m concerned about my
rights as a research subject?
If you have questions, concerns or complaints regarding your participation in this
research study or if you have any questions about your rights as a research subject, you
should speak with the Principal Investigator listed on page one of this form. If a member
of the research team cannot be reached or you want to talk to someone other than those
working on the study, you may contact the Office of Regulatory Affairs with any
question, concerns or complaints at the University of Pennsylvania by calling (215) 8982614.

When you sign this form, you are agreeing to take part in this research study. This
means that you have read the consent form, your questions have been answered, and you
have decided to volunteer. Your signature also means that you are permitting the
University of Pennsylvania to use your personal health information collected about you
for research purposes within our institution. You are also allowing the University of
Pennsylvania to disclose that personal health information to outside organizations or
people involved with the operations of this study.

A copy of this consent form will be given/sent to you.

________________________
____________________________________
Name of Subject (Please Print) Verbal Consent/ Signature of Subject Date

________________________
Name of Person Obtaining
Consent (Please Print)

_____________________________________
Signature
Date
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Appendix M
Data Collection Form
Participant ID #____________
1. TICS score _________
2. mRS score __________
3. Age ________
4. Gender

� Male � Female

5. Number of years of Education ___________
6. Race �White � Black � Hispanic � Asian � Other/No response
7. Marital Status �Single � Married

� Widowed
� Divorced
� Significant Other living with person Significant Other not living with person

8. What kind of business was your main job prior to injury? (Name your title or
position)_______________________________________________________
9. Did you work: � Full-time

�Part-time

� Unemployed/Retired

10. What kind of business is your current job? (Name your title or position)
________________________________________________
11. Do you currently work: � Full-time

� Part-time

� Unemployed/Retired

12. FSQ Score Mental Health _______
13. FSQ Score Social Support ________
14. BIPQ Score ________

Please answer the questions to the best of your ability:
1. How has your life changed after hospitalization?
2. Are you doing what you want to be doing in everyday life at this point in your
life? Why or why not?
3. How have the people in your life responded to your hospitalization?
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Chart Review
Date of hospitalization ___________
Hunt and Hess score ________
Modified Fisher score _______
Aneurysm location ________
Aneurysm size ___________
Intraparenchymal hemorrhage on admission? � yes
Seizure at onset?

� yes

no

Ischemic stroke at discharge? � yes
mCCI score _________

� no

no
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